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THE PANAMA CANAL”® 


By Rear ADMIRAL Cause M. Cuesrer, U, 


SUPERINTENDENT LL. 


go mmto the history of canal explo- 

nition or exploitation. There are 
a number of routes available for uniting 
the two oceans which wash the American 
Continent, and there is still a divergence 
of opinion as to which isthe best locality 
for building the canal. Several routes 
have good points, and it has been only 
by a discussion of the pros and cons, 
weighted for their relative valtes, that a 
final conclusion has been reached iis to 
which isthe best, Many years ago this 
process eliminated all but two of the 
rottes—Pannina and Nicaragua—troni 
serintis consideration, 


| Tis not the purpose of this address to 


THE PROMINENT PART TAKES AY THE 
CU. 5, SAVY 


The work of solving the canal problem 
has follen lorgely on the Navy of the 
Tnited States. Company after company 


has been formed for the exploration of 


the different sections which it seenied 
desirable ta examine, but im each and 
every case they came to the government 


for assistance, and their requests were 


referred to the Navy Department. Fi- 


5. NN: 


_ NAVAL UHSERVATORY 


nally the government itself took up the 
matter and put it under naval control. 
The selection of the navy to perform 
this work was a wise and economic pol- 
icy, Its officersare cducated at ascien- 
tific echoeol and drilled in surveying the 
coasts of the United States:as-well a= in 
making surveys in all parts of the worid 
covered by the v ovages of naval vessels, 
as Tequired by the following extract from 
the U.S. Naval Regulations,viz: He" 
(the captain) “‘shall, when his duties 
and other circumstances penmit, mokea 
eareful suryey aml construct a chart of 
any shoals, harbors. or dangers to navi- 
gation that he diay discover or finct inac- 
curately located." Such duties make 
the naval officer well fitted for the work 
of exploration. Not only was this an 
enforced dutv on the navy, however, 
but willing handswere found whosought 
to carry the Aniericon flag into and 

across the inhospitable and alaast im- 
aah athe forests which abound in the 
tropical regions, where Nature herself 
has almost built a canal. 

While manv spasmodic efforts. were 
made to cut the Gordian knot, about the 
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minidie of the poth century it was secn 
that nothing but a systematic and scien- 
tific treatment of theproblemwouidavail, 
and one of the first to realize this was 
the late Rear Admiral Daniel Ammeti, 


ULS.N. He had sought permission from. 


the Navy Department to take charge of a 
party toexplore the Isthmus of Panama 
early in the fifties, but was refused. 
Soot after this, civil war broke ont in 
the country, and the navy hud. its hatids 
too full to consider other than military 
matters, Hardly had the war ceased, 
however, before Atumen took up the 

roblem and, enlisting the influence of 
fis great friend, General Grant, he ham- 


tered wuway at it until the day of his. 


death. Fortunately, Ammen was suc- 
ceeded in that office of the Navy Depart- 
ment having charge of such matters by 
Rear Actiral John G. Walker, US.N. 
His cartest interest in the subject 1s 
demonstrated by the fact that he is now 
the Presidentof the Isthmian Canal Com- 
mission  eut today the canal project. 
owes no man more for its promising fu- 
ture than it owes General Grant. 

Well-equipped expeditions were fitted 
out for surveying the different toutes se- 
lected for examination by such men as 
Shufeldt, Lull, Selfridge, Crossman, Col- 
ling, Hatfield, all officers of the navy, 
and when the mass of evidence seemed 
to be pointing toward Panama as the 
tnoat favorable site for a canal, a French 
naval officer came m suddenly and un- 
expectedly took the stake, 

T aay this with some fear of contra- 
diction, vet I believe this comtention can 
be maintained. To be sure, a number 
of the leading tien inourcountry favored 
the Nicaraguaroute, and many navalofh- 
cers were strong in their conviction that 
ita location was the most favorable tor a 
canal, but Iclaim this view waslargely in- 
Aioenced by political considerations and 
the imperfect knowledge then extant re- 
garding the work necessary to comstrinct 
a carnal on 80 lorge-a scale. 

*Sinee this address Admiral Walker has 
been sicoee}eal by How, Thealore M. Shonta 
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One of the first official acts of the gov- 
erument of the United States in connec- 
tion with canal investigation wasa reso- 
lution passed bythe United States Senate 
March 9, 1866, reading ‘as follows : 

“ Resfoed, That the Secretary of the 
Navy furnish, through o report of the 
Superintendent of the Naval Observa- 
tory, the summit levels and distances by 
survey of the Farious proposed lites for 
interocentic canalsand railroads between 
the waters of the Atlantic and the Pacific 
oceans, as, also, their relative merits us 
practicable lines for the construction of 
a ship canal, and especially os relates 
to Hondiras, Tehuantepec, Nicaragua, 
Panama, and Atrato limes; and also 
whether, in the opinion of the Superm- 
tendent, the [sthmuyof Darien has been 
satisfactorily explored ; and, if so, fur- 
nish in detail charts, plans, lines of lev- 
els, and all information connected thete- 
with, and upon what authority they are 

The result of the resolution was & com- 
prehensive report of the whole canal 
question as far‘as then known by the 
late Rear Admiral Charles H. Davis, U-S. 
Navy, Superintendent Naval Observa- 
tory, of which $,co0 copies were pointed 
by order of Congress, 

Another able and voluminous report 
on the “* Problem of Interoceanic Caom- 
munication by way of the American 
Isthmus’’ was prepared in pursuance of 
an order of the Navy Department by 
Lieut. John T. Sullivan, U.S. Navy, in 
1883, which was published in. accordance 
with authority of Congress, and which 
became a standard reference book on the 
aurbpect. 





THE PANAMA ROUTE 


Capt. E, P. Lull, U.S. N., surveyed 
this rowte in 1875, and he estimated, as 
the most practical plan, for alock-canal 
of aleneth of 41.7 miles from S¢3 to sea; 
hut the real origin of the Panama Canal 
as an accepted project may be found in 
the brief siirvers of Lietitenants Wyse 
and Réclusofthe French nary. On the 


Tre Panama Canal 


6th of October, 1876, Wyse had been au- 
thorized by asociety called the *' Societe 


Internatiousledu Canal Interoceamiyue’’ 


to proceed to Central America forthe 
postotexploration, His aro ort ee 
were begun on the Pacific coast about 
the middle of December, 18746, atul ter- 
minated in the firat part of April, nie 

a period of mot more than four mont 
during which time tio part of the expe- 
dition penetrated as far as the Atlantic 
coast, The party, wniler the charge of 
Lieutenant Réclus, spent from April 3 
to April 25, 1878, making a survey of 
the valleys of the Obispo, Chagres, and 
RioiG rande, along the. lineof the Panama 
L the level-limes and cross-sections 
being fin up.only to the extremities of 
the then proposed tunnel, and not con- 
tinting over the divide. 

Armed with this incomplete record 
concetning the Panama route, but with 
a concession for building a canal which 
embraced the wholeconntry of the United 
Statesof Colombia, thusincluding all the 
proposed routes except Nicaragua and 
Tehuantepec, Wyse reported to his com- 
pany in Paris, 

On the rsth of May, 1879, att inter- 
national conference was held at Paris 
under the auspices of the Paris Geo- 
graphical Society. The conference was 
composed of 136 members, of whom 74 
were of other nationalities. The con- 
ference, which was controlled by the 
great engineer Count Ferdinand de Les- 
scps, who had just built the Sues Canal, 
after mature consideration, but consider- 
ation wherein political elements largely. 
predominated, finally concluded as fol- 
lows: “‘The conference deem the con- 
struction of un interoceanic canal so de- 
simible, in the wterest of commerce and 
navigation, as possible; and in. order to 
have the indispensable facilities of ease 
of aecess and use, which a work of this 
kind should offer before afl others, it 
should be built from the Gulf of Limon to 
the Hay of Panama."' Thus the Panama 
railroad was a prime factor in inducing 





447 


the Paris conference toselect the Panama 
isthmus asthe location foracanal. The 
company which built the railroad held 
aconcession from the Colombian govern- 
ment dated June 25, 1845. The con- 
cession, ina stightly different farm, had 
lapsed from a Prench company which 
had been unable to control the capi- 
tal stock, and the grant was revived in 
favar of ‘Henry Aspmiwall, John Lloyd 
Stevens, Henry Chathtey, and their 
associates under the name of the Pan- 

ama Railroad Company, an organization 
which later, in. 1849, was incorporated 
by the legislature of the state of New 
York. Under this. t the company 
canstrocted the road, ‘and on the 2sth 
of January, 1854, It was completed and 
the first passenger train pasmed over the 
track. 

DE LESSEPS' COMPANY 


A company, of which de Lesseps be- 
came president, was soon formed for the 
construction 4 tide-level canal, and be- 
cause of the prestige of its chicfit was an 
easy miatter to obtain subscriptions to its 
stock. Unfortunately, among the stock- 
holders there wasa large element of the 
poorer classes im France, who believed 
that de Let would inake a fortune 
for them out of their small holdings, and 
many of them sacrificed their littl: all in 
the scheme. The capital stuck of the 
company of 300,000,000 francs{ $$0,c00- 
ooo) Was soon half taken up and Work 
begat on the construction of the canal, 
Wryse expected to be named 45 director 
general of the canal, but failing to Se- 
cure what he considered his rights, o 
copings: sprang tip between him and the 
president of the company which was 
anything byt favorable to the work. 
Finally, in 1881, M. Réelus initiated the 
enterprise and began clearing the ground, 
assembling the plant, and constructing 
buildings, hospitals, etc. But troubles 
grew more tapidly than did the canal. 
No well-developed plans had been pre- 
pored, ond in fact hardly any one “A 
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what was required, [hirectors ancl en- 
gineers of the construction conrpany 
change: so rapidly that it hecame a com: 
minsaving on the Tsthnius that ‘it was 
WOT © tim 5: yearly salary to simply 
come there, and he wasa very poor engi- 
neer who could not make a fortime i 
six months and yo nway.’ 

In October, rh5, four and one-half 
years after erouuntl was broken. the state 
of affairs on the Isthmus was given by 
oné good authority as follaws: " There 
have been moved 2 total of from 16,000 
ono to 17,00,000 cubic meters of baat. 
12,000,000 only helng from the canal 
proper, and 88,000,000 art still to be 
excavated ; hesides there have been pire- 
pared bisihdinge and stables on an ex- 
travagant scale, fartos and gardens aot 
erent expense around headiuarters, til- 
rod branches; field hospitals, and rons, 
three of which are of but lithe mse except 
for pleasure riding of employes. "’ 

It was about this time (1885) that, 
after severial Years absence, tt Wake ae 
my privilege, as commander of the T 
ship (aiéeva, to returm to the Tatheits 
of Panama and become an enforced but 
ititerested spectutor of the construction 
work on the connl, aid my recollection 
Gf the state of uffairs accords with that 
above given. In fact, an eye-witness 
cond foresee even at this early date 
that the extravagance which prevailed 
mist lend to the failure of the company, 
For the next three years, while the 
progress of the first Panama Canal 
pony anc Work was at its height, I 

portions of each winter at Colon 
Pai ph eae with increasing interest 
the operations of the great SEVERE. 
From that time to the “nt I have 
never lost faith in thre snccess of 
the Panama Canal, 

In the meantime a rival company was 
organized to construct the Nicaragua 
Canal, and haying for a number of 
years been interested in surveyin and 
haying hod an e¢xtetisive association 
with the officers who had been making 
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explorations in Central America, | was 
asked to associate mvself with others in 
support of the Nicarmgua Company. 
To all such suggestions I made unswer 
that | was a Panama Conal man first, 
last, and all the fime, and that I believed 
when the financial elements of the op- 
rae canals: were finally settled by 
inging: up the then estimated cost 
for constructing the Nicaragua Canal, 
which was placed at about $45,000,000, 
to a rensonable hax of not less than 
$100,000,000, and the French company 
should fail and sel] outitsassets fora Sone, 
as then seemed to me more than likely, 
that sonie new Panama Canal Company 
conld and would build a better canal 
fo unt ammciint, tclnding the prtite tates 
fice of the defunct company’s holdings, 

i than the cost of a poorer conal at 
ication, I have heen s0 strong in 
this conviction that two years before 
the Isthitinn Canal Commission nue 
its report in favor of purchasing the 
interests of the reconstructed Panama 
Canal Company forg40,co0,000,1 offered 
to Wager that such a finding would he 
the result of their deliberations, 

ITmust say that my feelings in this 
mutter were not altogether treed from 
a little bias, owing tothe fact that while 
our own officers had done the principal 
work of exploration of the canal zones, 
and when, as it seemed tome, the <en- 
timent of the country was crystallizing 
in faver of boilding a canal across the 
Panama Isthoins, a French naval officer 
with but hte actual exploration to his 
credit should, by the use of the: great 
name of de Lesseps, come in and steal 
a march om ws. 

While on the Isthmus dtrring the lat- 
ter part of 1887, I ventured to ask Mr 
Charles de Lesseps, who was then the 
company's manager, if he really ex- 
pected, a5 was then widely paSleetins, 
that the canal would be completed the 
following vear, Hereplied that, while 
he would not like to have it known, be 
did not mind telling mie that, in order 
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to cotiplete it at that tite, as well os to 
Procure revente for continuing the dic- 
ging down to the sea level, the company 
might be forced to the jock system of 
constriction. This would surely be ac- 
complishedin theend Before the time 
limit was up the entire plans of the canal 
had been changed to the lock system, 
but os the money wis then practically all 
gone and no more cold be obtained, the 
company was forced into bankruptcy. 
This took place in February, 1489, but 
a short tune after | left the Isthmus, 


THE EARLY PLANS 


The plan that was first adopted by the 
old Panama Canal Company, was fora 
sea-level canal having a depth of 29.5 
feet, and bottom width of t2 feet, with a 
total length of about 47 miles. Natu- 
rally, the estimates for constructional 
work on the canal at this time were very 
crnde, being bused on insuffictent data 
regariing the plrysical conditions af the 
country as well as on insufficient sur- 
vevs. As at first planned, the canal 
passes throneh low ground from Colon 
on thé north, by a direct Line for u dis: 
tance of 6 miles to Gatun, where it inter- 
sects the valley of the Chagres Kiver, 
passes tp that valley a distance of 21 
tiles to Obispo, where it follows the val 
lewoof o Small trbutery, cuts through 
the continental, divide at Culebra, and 
thence deetends by the valley of the Rio 
Grande to the Bay of Panama. 

As it wes necessary to provide easy 
curves everywhere in the canal, a point 
wes Stlected for crossing the divide 
somewhat higher than that of the low- 
est pass. The maximum height on the 
center line in the Culebra Cut was 333 
feet above the seq, The greatest prob. 
lem the company had to solve was the 
coutrolof the floodsof the Chagres, which 
at times roxe to enormous proportions. 
Various schemes were proposed to meet 
this difficulty, the most prominent being 
the construction of 1 dam at Gambou to 
Impomid the waters of the apper river, 
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amd the excavation of two independent 
channels, one on either side of the main 
canal, to cany off the surplus waters to 

The ost of the canal as.estimated by 
de DLesseps in 1886 was $127,600,000, 
and the time required for its completion 
Was 5 ears. 

As Has been stated, in 1887 his com- 
pany was forced to admit that 1t wasim- 
practical to build a sea-level canal inthe 
time and with the money availalile, and 
atentative scheme for opening the canal 
inorder lo prectre revenue was adopted 
which contemplated the use of locks. 
This brig: a temporary expedient, the 
stimmit level was to be supplied with 
water from the Chacres hale d tan mips 
but, with the funds exhausted, even this 
became a hopeless task, the company was 
forced into bankruptcy, and in, May, 
1839, work ou the canal ceased alto- 
gether. . 


DISAPPEARANCE OF THE SECURITIES 


After much ditheulty in arranging the 
CONCESSIONS, a hew COMpany was orgat- 
ized of the 20th of October, tSo4, with 
a-camital stock of 650,000 shares of roo 
francseach, ‘Thos, after deducting 50, - 
ooo shares piven as full-paid stock to the 
Colombian government, in compliance 
with the terms of the extension of the 
concession, the cash capital of the com- 
pany was only 60,000,000 trates, or 
$11 ,6g0,000, assum which allowed only 
for some provisional operations then con- 
templated. It is hardly necessary to go 
into the scandals connected with the 
failure of the old company, as they do 
not affect the problem, The old com- 
pany and the liquidator had tuised by 
the sale of stock and bonds the sum of 
$246,706,431.68, while the securities 
issued, to raise this sum had a face yalue 
of $435,559,392.80. The number af 
persons holding them is estimated at 
aver 200,000, There had been pur- 
chased and transported to the Isthmus 
ah cnormoirs quantity of machinery and 
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other plant at an estimated cost of 
€25,000,000.. It is said that the terre- 


plein of Christobal Colon, on which the 
superintendent's resitlence was built, 
was constructed almost entirely of dis- 
carded material from this purchase. In 
fact, | saw 8 great amount of material 
40 disposed of myself. 

It should be noted that the Panania 
Railroad, which ran over practically the 
sate route rs did the canal, wasof great 
importance to tht canal company in con- 
stracting the canal, not only on account 
of its facilities for handling supplies, bot 
because the mulroad company’s conces- 
sion covered any system of transporta- 
tion which sid ig be adopted along its 
line. This made it necessary, in order to 
control the road, for the canal company 
to purchase most of its stock, which 
alone took out nearly $19,000,000 worth 
of assets. 

FEARFUL 1.083 OF LIFE 


It should also be noted that the sani- 
tary question was not only an impor- 
tant, but & very expensive, Item to the 
company, There was ample provision 
for caring for the sick, with large and 
expensive hospitals under control of the 
company, hut little or no attention was 
paid to precautionary meastires, which 
now are considered such important fac- 
tors in sanitary science, Those of us 
who visited Colon in the height of the 
boont may recall the ghastly sceves 
which met our eyes. One might wit- 
ness on almost any morning 4 scaren- 
ger's wagon going about the town gath- 
ering op the bodies of those who had 
succtittibed during the night in the hov- 
els of the place of in the streets to the 
prevailing disease which fed on the filth 
of the land. The celebrated suburb of 
Colon, ** Monkey Hill,” was the recep- 
tacle for these corpses, which received 
in transportation and burial less comsid- 
eration than world usually be given to 
a dead dog. 

The plan adopted by the new Panama 
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Canal Company as stated in the Isthmian 
Coinmission's report, involved two levels 
above the sea level; one of them, anarti- 
ficial lake to be created by a dam at 
Bohio, to be reached from the Atlantic 
side by a fight of two locks, and the 
other, the summit level, to be reached by 
a flight of two locks from the preceding, 
the summit level to have its bottom 68 
feet above the sea and to be supplied with 
water froma feeder leading from an arti- 
ficial reservoir to be constricted at Alha- 
juela in the upper Chagres Valley: the 
ascent on the Pacific side to be likewise 
of four locks, of which the two middle 
ones are combined in fight: the canal 
to have a depth of 29.5 feet, and a bot- 
tom width of about g8 feet, with an in- 
creased width in certain specihed parts. 
Its general location was that adopted 
by the old company. The cost was 
estimated at $101,840,000 for the work, 
which did not include admintstration 
or financing ; this matter of financing 
wis extininted at nearly $100,000,000. 


While this was the plan recommended 


by the French engineers. they worked 
out in detail a second plan, which is an 
extension or modification of the fore- 
going, which they seemed to prefer in 
itself, but which they feared wonld re- 
quire more tinte toexecute. Under the 
second plat the upper level was omitted, 
the cut through the continental divide 
being deepened until its bottom was 32> 
feet above the sea; Lake Bohio was 
made the summit level and was fed di- 
rectly by the Chagres; one flight of 
locks on the Atlantic side and one on 
the Pacific was omitted; the feeder 
from Alhajuela wae ormitted, but the 
dam at that place was retained. The 
estimated cost of completing this plan 
whe nat much greater than that for the 
other, being about §105,500,000. In 
both plans the dam at Bohio converted 
the river between that point and Obispo- 
inte a lake of such dimensions a5 not to 
be seriously affected by the partial foods 
admitted to it, while diversion channels. 
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were to be constructed on both sides of 
the canal from this Iake to the sen. 
With a carefully designed system of 
sluices and cottroiling works, the vio- 
lence GF the foods was to be checked 
by impomnding the water both sbove 
the Alhajuela dam. and Lake Rohio, so 
as to keep the flow below the Bohio 
dam within the capacity of the two di- 
version chantels. It -will be seen that 
in brief this-second plan of the mew 
company simply docs away with the 
upper level at Culebra and leaves but 
One continuous stretch on the level of 
about 32 feet above the sea from Bolio 
to Miraflores, a distance of 22 miles. 


THE FLAN RECOMMENDED BY THE 
Sr ISTHMIAN CAWNAT, 

COMMISSION 

The plan prepared bythe frst Isthmian 
Canal Commission,” which was made be- 
fore the transfer of the property to the 
United States government took place, 
seems to follow this general plan very 
closely, except that it raises this section 
toun elevation of about yo feet above 
the mean sed level, “This plan was only 
tentative and depended upon further 
investigation, which is now being car- 
riedon. There can be no question but 


tint for such o stupendons-scleme this: 


iivrestigation cunnot be too exhaustive, 
and time osed in it will save muny 
months in the final completion of the 
canal, ‘The Commission is, however, 
going ahead with such work as must 
be done in any scheme that may be 
atloptec. 

The canal as thus projected may be 
described as follows: Begimng at the 
6-fathom curve in Limon Hay, a channel 
goo feet wide at bottom is excavated, 
curving to the left until it reaches a 
point just inside the jetty constructed by 
the old Panama Canal Conpany. Here 
it changes direction to the right anil is 


then conducted in-a straight line toa 


* See map of the Panama Canal region pul 
lished asa supplement te this number, 
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pointabout 2. miles from deep water in 
the bay. For about a mile this wide 
channel isinside the low shoreline, form- 
ing anurrow hol well-protected harbor. 
Near the apex of this:second curve the 
bottom width is increased to Soo Teet for 
a length of Soo feet to provide a turning 
basin. From the inaer end of the har- 
bor the bottom width of the canal is 150 
feet and the level of the water is main- 
tained at sea jevel for a distance ot about 
14% miles te the Bolo locks. This sea- 
level section is cut through lowland or 
swamps unti] it reaches Gatun, 6 miles 
from the initial point, where the first 
hich landis met. In facta cross-section 
of the canal prism here is so high as to 
tinke it possible to construct the first 
locks—a contingency which is still an 
Cpe question. 

At Bohio is located a double flight of 
locks, having «total lift varying from 82 
feet at the minimum level of the lake to 
jo feet at the tiaximum, 4t to 45 to each 
lock. the normal lift being S§ feet 


ARTIFICIALLY CONSTRUCTED LAKE 
ROTO 


While there 1 some question shout 
the feasibility of locating locks at Gatun, 
the Commission was of the opinion that 
no location suitable far a dan) existed im 
the Chagres River below Hohio, and, 
while this location is not without difi- 
cnlties, it has the preat advantage that 
about 3 nulessouthwest of the dam, near 
the head of the Rio Gigante, the tribu- 
tary Of the Chagres, there exists an ex- 
ecllent site for a spillway, by which the 
discharge from the lake can be keptaway 
from the (tam and accessory works, even 
when extremely large, without imcon- 
venience to the cannl itself or to the 
country below the lake. The height of 
this spillway would regulate the height 
and areniof the lake. After carefn] con- 
sideration of the requirements for flaod 
coutrol and forstorage against deficiency 
in the dry season, and also of the effect 
npon the amount of excavation required 
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for the canal through the continental 
divide, the Comnussion dectied to fix 
this height at 85 feet above mean tide, 
and to minke the spillway a fixed weir 
2,000 feet long. Thearea of the lake at 
this height is 38.5 sqttare miles. 

Above the Bohio locks-the canal ¢n- 
ters the artificial lake formed by the dam 
and known 2a Luke Bohio. For the 
first 7 miles itwill become a broad, deep 
body of water, affording room for an- 
choraye as well os navigation. The 
length of the channel in Lake Hohio 1s 
about 1245 miles from the locks to the 


point where the canal leaves the Chagres: 


River or 13} miles to the point where 
it enters the cut through the monntain 
divide which separates the Atlantic and 
the Pacific slopes. 

Near the entrance to the sitmmit cut 
at Obispo will be placed a pair of gates 
120 feet wide, so that if it should be 
necessary to draw off the water from 
the summit cut the level of Lake Bohio 
would not be affected by it, 

It should be noted that the Commis- 
Son's plat to increase the height of Lake 
Bohio from 32 to ge feet gives it the 
increased aréa by distributing the om- 
potinded waters over a large section 
which would not be covered by the lower 
level, The higher level also allows a 
great saving mm the excavation of the 
canal prist in this-section, ond should 
it be used will probably rednce the total 
amount of cost forexeavation. At all 
events, as tt will not take much longer 
to toise the vessels the additional height 
in the locks, but will allow for a greater 
‘speed in the lake, the time of their pas- 
sage through the canal must be short- 
ened, 

The summit of *' Culebra Cut,"' 25 it 
is called, is nearly 8 miles long from the 
Obispo gates to the Pedro Miguel locks. 
The highest point of the divide is about 
s miles from the Obispo gates, where 
the canal axis is 256 feet below the 
natural surface of the ground. 

The Pedro Miguel locks, the begin- 
ning of the text section of the canal, 


‘Tue Narionat GeocrapHic MAGAZINE 


will be-similar to the Bohio locks, the 
agrregate lift varying from §4 to 62 fect. 
The level of this section is therefore 
abowt 28 feet aliowe the sen, and it ex- 
tends-for a distance of 1.33 miles to the 
last lock; which is at Miraflores. 

The Miraflores lock has a lift varying 
from 14 feet at high tide to 34 feet at 
mean low tile. 

Fora little over 4 mules beyond the Mi- 
taflores lock the canal extends through 
a low, swampy country through which 
the Rio Grande flows. This brings the 
canal to a point known as La Hoca, 
where the Panama Railroad Compotny 
has constrocted a large and -substantial 
wharf. A dredwed channel 200 feet 
wide will extend from this point for 
about 4°45 miles to the 6-fathom line in 
Panama Tay, 


COLO HARBOR 


One of the most important questions 
in the canal problem, which heretofore 
has teceived practically no attention 
from any of the companies which have 
had to deal with the canal, is the con- 
struction of a harbor at iis northern en- 
trance, A commiitee has recently re- 
ported to the Commission a solution for 
this problem which contemplates the 
construction of a breakwater-at Colon at 
a costof $6,500,000, Indeed, this de- 
cision hascotie note too soon, for already 
material for the construction of the canal 
is arriving at Colon, which tiust be the 
miin depot for the reception of canal 
supplies, and the dificulties for trans- 
shipment are preat. There is 2 small 
harbor which has been made by wider- 
ing the canal-prism at Christobal Colon, 
but it is too small and too dangerous 
af approach for vessels of any size in 
atoriiy weather, and as Linton Bay is 
at the present time an open roadstead, 
nimost any weather may be considered 
stormy there. 


THE TEREIGLE NORTHERS AT COLON 


Naval officers who have had for the 
past baif century te police the Isthmusof 
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Panama and protect its transit have lad 
matiy disayreeable experiences while an- 
chored in the harbor of Colomor Aspin- 
wall, asit nsed to he known, One event 
in my own Service there Tecan handily re: 
call even at the present day without a 
shudder. It was in the winter of 1886 
when we reached this port with some 
of the Ga/rna's machinery needing te- 
pairs. After cotling from a Norweyinn 
ae, which was lashed alongside the 
ship with much difficulty, owing to the 
heavy sea, We began to take the ma- 
chinery apart Realizing. however, that 
if caught by 4 ** norther,”' which might 
come tp at any tine—without power to 
move the shipoutof the harbor—disuster 
was likely to follow, I decided to pro- 
ceed to the little closed harbor of Porto 
Hello, which lay about 30 miles to the 
eastward of Colon, ond there niake the 
necessary repairs: At the end of two 
days, when about to retura to Colot, 
word was received through the com- 
manding officerof a French corvette that 
during our absence u heavy norther had 
eccntred at Colon, and that the: French 
ship had escaped from the harbor almost 
bya otiracie. Asthat vessel wasa much 
higher powered steamer than the fra/ewa, 
T cannot bear te think of what might 
have oocutred had we remained in this 
treacherous harbor, Returning to Colon 
as soon as posable, the sight that met 
our gaze P shall never forget. Nineteen 
vessele had been totally destroved by 
the terrific storm, and wreckage anil 
dead bodies strewel the beach for miles 
around, The barque fro which. we 
had taken cogl was driven ashore at 
Christobal Colon, near which we had 
been anchorer, and there was not a yes- 
tige of her in sight. A similar fate 
would surely have been the (ra/rwa's hod 
she remained in the harbor with. her 
motive power Inoperative. Over 50 lives 
were lost in this storm and the destruc: 
tion of property was enormous, No 
doubt this loss-of property took-a large 
share of the money which was nnac- 
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counted for belonging to the canal 
coipany.* 


THE PROBLEM OF SANITATION 


Few persons who have sot visited the 
Isthmus con haye any conception of the 
magnitude of this problem, and only 
those who witnessed the great waste nf 
life and money from the want of pro 
sanitary measures daring the clineditg 
months of the old Panama Canal Com- 
pany’s existence can form a firoper 
estimate of the value of good sanitary 
conditions in this trying country. 

It should be remembered that practi- 
cally all of the labor used in the canal 
section taust be imported, At first, 

notler the influence of de Lesseps’ preat 
name, large numbers flocked to the Isth- 
mus ftom Jamaica, which island is sald 
to. Fornish a class of labor second ta 
none for tropical work. Impetus was 
given tothis emigration af the islanders 
by the fact that the trade in sngar, which 
was then the staple article of production 
in. Jamaica, was rmined by the bounty 
paid forthe cultivation of this important 
commodity in our own southern states, 
and the great fruit business which oow 
gives the sland considerable revenue was 
then in itsinfancy.. It was therefore not 
a difficult matter for the company to 
make contracts with the idlers to-go the 
short distance to the Lethmus, where 
good prices for labor prevailed, But 
when, after a comparmtively short time, 
o few decrepit negroes returned to their 
homes tn-an endeavor to eradicate from 
their systems the effects of diseases, with 
teports that the thotsands who-did not 
return had gone to their last resting 
places, a neaction setin and the Jamaica 
market became Jessavailable.s Further, 
the Britishgovernment,sceing their bean- 
tiftl island overrun by panpers who had 
returned from the Isthmus without the 
power of ‘earning the food for their de- 
pleted bodies, finally put a stop to this 
emigration altogether, 

* Sec page 72. 
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SCOURING THE WORLD POR 
LABORERS 

Then the coasts of Afnca were scoured 
for able-bodied men, but even there after 
a short time the promises of remunera- 
tive prices for their services ceased to 
draw men to the canal vone. TF lave 
seen a ship come into the port of Colon 
from the coast of Africa, where it had 
heen sent imiler s most liberal contract 
on which it was expected to btity 4, go0 
or 2,000 ten for the canal working 
parties, with only one or two hundred 
on board, Itswas estinated that their 
passage mowey cost the canal company 
in the neighborhood of $1,000 apiece, 
and yet one-half of them were invulided 
to the hospitals almoxt as soon as they 
lunededd, hus the enorniotns cost of the 
voyage was the principal resalt of such 
expedditiosns. 

PREVENTIVE SANITATION 


The climate was not so much the 
cause of this awful havoc pmong the 
laborers as the want of preventive sani- 
lity measures. My experience, which 
has covered portions of five or six years 
in Tsthinian waters, lends me to ap- 
prove what has been teported by the 
U, 3S. minister to Panonn as-given in 
Toy NattowAL Geocuarsic MaGa- 
ane of October, rgoy. Tt will hear te- 
peating here. He save; 

When the able sanitary corps, which 
has charge of bettering the leslth con- 
ditions in the Tathmus hos carried ont 
iis plans for the improvement of the 
canal stripand the cities of Panama and 
Colon, there if to rmésson whey the 
isthmusshould not he one of the health: 
jest places in the world, There 
has been hardly « single instance of 
serions Hiness among the considerable 
number of young men-emploved here 
in work connected with the canal while 
the percentage of sickness among the 
larger group of laborers emploved ut 
Culebra ts not greater than among those 
engaged in similar excavating work in 
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the United States, Among the goo mn- 
fines located half way across the Isth- 
mus, af Empire, there has pot been a 
single: death from local diseases, while 
the percentage of those in the hospital 
i& not larger than would be found at the 
verve postin the United States."’ 


THE SANTTARY FRECAUTIONS TAKEN 
tY THE OD, & NAVY 


As the sanitary condition of the Tsth- 
mus is jn the hands of army and navy 
officers, E want to moke « statement 
concerning what I consider a refleetion 
Om these services made by a lecturer 
before this representative body only a 
few weeks-ago. [Lest we forget ! 

A distingnished medical gentleman 
who recently lectured here stated that 
neither in the eurnculmm of the U. §. 
Nuval Academy nor at West Point was 
any uttention paid to the subject of 
physiology or hygiene, which accounted 
in part for the great sacrifice af human 
life which took place among our forces 


during the Spanish-American war in 
1898, While the statistics he gave are 


based mainly on army tecornis, he by 
inference tiade them apply to the navy 
as well. 

Asfar as the 1), 5. Navy is concerned, 
his premites wre wrong anit his conecln- 


sionsire wrong. Inthe first place, there 


is a chair of physiology and hygiene at 
the Naval Academy (and one was later 
established at West Potnt), which ts 
and has been occupied by cistingiuished 
medical oficers of the navy, amd the 
young men there undergoing itrstrnction 
are given avery goo! general knowledge 
of physialopy and hygiene—sniicient 
atall events to enable them as execu- 
tive officers of ships to tnderstand at 
least the questions which arise in the 
practical parts of the profession, Each 
ship in .aur navy carries one or two and. 
sometimes three medical officers, so the 
satitation of our ships t& well provided 
for. In fact, the success that hus fal- 
lowed the mavy's efforts to stamp out 
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disease has been usource of pride. No 
brighter page in the history of sanitary 
science can be found than that which 
petinins to the medical records of the 
pevy during the summer of 1#96. To 
prove this let me quote from the report, 
of the Sturgeon Gendral of the Navy 
dated October 1, 1899: 

‘In the returns from the sqiadron 
operating in Cuban waters are repre- 
ented 45 vessels, with an average com- 
plement of t1,5m).. As shawing the 
ifects of war service upon the crews:of 
the yurtois types of ships, the monitors 
Pave All dveraye rate per 1,000 of force 
sick daily during the war of 17.48: for 
807, 10,87; battleships, 12.34, aguinst 
12:48 in tBQr:  ormisers, 16.04, a5 against 
7.41 for 1897; gtmboats, i§.74, as 
against so. 1g for maqy."" 


THE HEALTH OF CCR SQUADRONS TN 
TIME OF PEACH ANT) WARK 

So that for this squadron, inspite of 
diseases especially incident to the tropics 
in midsummer, the daily overage sick- 
ness for the whole force of nearly 12,000 
men was but 1.56 per cent. 

Thus it will be:seen that, leaving out 
the monttors, the average sickness dur- 
ing the war of 1898 was less in reality: 
than in the peace year 1897, whenour 
squadrons sumimered at some of the 
health resorts along our Atlantic coast; 
but, even including the monitors, the 
general average of sickness is Jess for 
the war period than that fot the “* try- 
ing times of peace.”” Sailors ‘have a 
trite saving that ‘those who go down 
to the sea in ships sce the wonders of 
the deep, hut those who zo it} Taonttors 
see the infernal regions." This -record 
af comparative sickness for the monitors 
would seem ta lend credence to this 
Statement. 

htly better result than this was 
sorte from Admiral Dewer's sipinad- 
ron in the Philippines during the same 
period, 

lt may be remembered alsi that the 
ayy Department sent a battalion of 
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martes to Cuba coring the war period, 
the average strength of which was $88, 
On Tune to a landing was madc at 
Giintanamoe, where the battalion was in 
camp for the tematmder of the war and 
inti some time after the mam force 
of the atav bad Iett for home. The 
daily averuge of this force sick was but 
2.23 per cent. Remember, this was 
shore service, the same a6 in the army. 
The Surgeon General's report continues: 
“There were six deaths, all of which 
occnrred in the engarements with the 
Spanish troop, wef mangle fale! ante a 
wring jrom ditease”" If there is any 
town in the United States with an equal 
number of inhabitant: that had Tess 
sckness for the satie period, I would 
like tosee the statistics. Let this-state- 
ment he compared with Japanese records 
and the disparagement will not appear 
so great as that given by the learned 
choctiar. 

With the sanitary corps on the Isth- 
mus in charge of such men as Col. Wil- 
liam C. Gorgns; U.S. A., chief sanitary 
officer, whose record as a destrover of 
yellow-fever germs in Cuba tecently 
has given him fame, assisted until re 
cently by Medical Director John W. 
Ross, U.S. N.. director of hospitals, and 
other officers of the army and navy, we 
need not fear the result of ‘oy. Cont 
parisons made under like conditions 
with-any people onthe globe. Dr Ross 
has been cotinecte:| with various im- 
portant sanitary enterprises during his 
long and useful career in the navy. As 
lorig agro as 1°s-1h79 he made an en- 

viable record as a-yolonteer in the yel- 
low-fever epidentic of east Florida, for 
which he was promoted by special act 
of Congress.in 1858, 


THE PANAMA PURCHASE A GREAT 
BARGAIN 


That the government of the United 
Stutes hassecured a great bargain in the 
purchase of the assets of the Panama 
Canal Company is beyond question, 
When de Lesseps undertook the man- 
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agement of the great enterprise which 
should) cut the western continent in two 
he Inid wreat stress on the fact that prob 
lems that seemed insolvable at the tine 
would became sinpplified by the growth 
of engineering knowledge developed in 
the course of the construction work, 
Noengineering scheme has ever been sc 
exhaustively studied as. that for building 
the cunal, Trtitmense sums of money 
have been spent tostudy the @ow' fs of the 
problem and still larger amounts have 
gone to eliminate the #ercyifs of the per- 
sontiel who should control its destiny, 
No value can be set on this acetunulation 
of knowledge which the Commission can 
tse os a powerfn] weapon In weaving 
together the new plans which are to 
bring our work to a successful issue. 
‘But aside fram these ** consequential 
damages,’ as they might be called, and 
which would have cut a large figrore in 
the beginning of operations in any new 
field, the visthle assets turned over to the 
United States are well worth the price 
paid for them, The poplar mind is 
ruther apt to estimate the property de- 
livercd to ws by the French company as 
eonsisting of but littl more than the 
purtially dug canal and the Panama 
tailroad,; but-astudy of the schedule of 
equipment will show scores of machine 
shops, some 2,500 houses built of wood, 
stone. ane metal, for all conceivable 
parpases, and which will accommodate 
from 1s,o00 to 20,000 people; hospitals, 
extensive in timbers and in sive, which 
represent an investnient of a vast stm of 
tieney. These juildings not only ac- 
eaunt fora good slice of the purciase 
swice, but as they would all have to be 
built before work can be systematically 
carried on, the government is saved the 
expense of these preliminaties. The 
labor question, always o serious one, 
here becomes vital, The loss by sick- 
ness alone, before the people who are 
required ta work on the.canal could be 
comfortubly hosed, would greatly aug- 
ment the total cost of construction, 
This expense account would be o large 
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factor in any original operations, say at 
Nitarngnt. 
One of the greatest benefits that has 


accerive! tots and on which no money 


value can be placed is our power to aleo- 
lutely control the ro-mile-strip bounding 
the limits of the canal zone. No one 
who has not had to deal with the cel- 
cate questions which constantly arise an 
the Isthmus with teferetice to our gov- 
etament’s guurantes to keep open the 
trausit anil to safeguard the sovereignty 
of the country through which it passes 
can realize the difficulties and expense 
which this sacri! obligation has en- 
toiled | 


A SBA-LEVEL CANAL 


The first defittite engineering plans 
for the construction of the Punama 
Canal have just been stibuiitted to the 
Isthiiinn Canal Commission under date 
of February 14 last by the engineer- 
ing committee of that body, consist- 
ing of Commissioners Burr, Parsons, 
and Davis, The principal recommetla- 
tions ate summed upin this tesolution: 

‘'Resolped, That this committee ap- 
prove andl recommend, for adoption by 
the Commission, a plan for a sea-level 
canal, with a bottom wiith of 156 feet 
and o mittimim depth of water of 35 
feet, and with twit tidal locks.at Mira- 
flares, whese usable dimensions shall 
be 1,060 feet long and 1oo feet wide, at 
a-total estimated cost of $240, 500,000, 
Such estimate includes an allowance for 
wiministration, engimecring, sanitation, 
aml contingencies amounting to $35,- 
450,000, but withont allowance for in- 
terest during construction, expense of 
none government and collateral costs, 
and water supply, sewers, or paving of 
Panama or Colon, which ljast ttems-are 
to be repaid by the inhabitants of those 
citres."' 

The committee estimates that a sea- 
level conal ean be completed within 
from ten to twelve years from the pres- 
ent time. 

The committee decided that under no 
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circimstances shout! the surface of the 
eanal be more than 60 feet above the 
sen, nnd estimates that at this level the 
cost wold be $1738,013,406, <A zofont 
level is estimated to cost S194,213,406. 

[tis recommended that the Chagres 
River he controlled by a dam at Gamboa, 
buiit:to a crest height of 200 feet, and 
the waters of the Inke thus created dis- 
posed of through tunnels. The work 
on the foundationof the dam‘will re- 
quire from one to one and a half years, 
and the committee reports should begin 
atonce. The dam at this place, it 15 
stated, fivolves nu formidable obstacles, 
which is not the case at the Bohio loca- 
tiom. 

The construction of adam at Gamboa 
in this connection would also control tir 
Chasres River, except that it wotld be 
Hecessary to provide a safety spillway 
by the construction of a tunnel some 
eight miles in length through the divide, 
discharging the surplns waters ot the 
Chagres into the heacwaters.of the Juan 
Diaz, or the alternative plan of construct- 
ing Ww tinnel four miles long thronigh 
the divide separating the Chagres Basin 
from the headwaters of the Gatuncillo, 
a stream which enters tuto the Chagres 
Valley at) Gatun, Shonld this latter 
course be adopted, it would be necessary 
to construct an auxiliary channel for 
the Chagres from Gatun to the sea in 
order to divert its flood waters into the 
bay eastward of Calon, 

dam would also provide the water 
supply for the entire line of the canal, 
including the cities of Panoma and 
Colon. It would also provide a plant 
for the peneration of electric power 
sufficient to furnish atiple power for 
the operation of the Panama Ruilroad 
and for the operation of any machinery 
that might be used in the constriction 
of the canal. It would teyuire two 
years to construct thisdam, and, roughly 
estininted, its cost, including spillways, 
wotld be between $15,000,000 nnd $16,- 
000,000, net inchiding the power plant, 
Actnal workin the Culebra Cot has 
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demonstrated that the entite excaya- 
tion can be done ot a saving of $15,- 
CO0,G20 over former estimates, and is 
PIVEN as o justification for the recom- 
mendation for-a sea-level canal. — 

Lnimnediate work is recommented at 
Colon in constructing a safe harbor. ‘To 
this end, an outer breakwater ts sug- 
gesterl, as well as the comstruction of 
an immer harbor at the entratioe to the 
canal, It is recommended that bids be 
invited: for this work. 

Other minor fentores of cnnal con- 
atriiction treammended include com 
pleting the Gatuneille diversian clman- 
nel. begun by the old canal company to 
divert from the canal the Gatuncilio 
and Mindi rivers and other smaller 
streams. Im connection with this, three 
antall dams must be built—itwo across 
the Chagres River near Mindi and one 
across the Boca Mindi. Allof this work 
is independent of the decision ws. to a 
jevel for the canal, and its jmitbedinte 
exccuiion is recommended, Other snb- 
sidiary features depend an the level 
determined on and aré not discussed. 

The committee makes these observa- 
tions in suimininig uo 

“The practicability of certainly and 
autistactarily controlting the Homwds of 
the Chagres by-so simple an: econom- 
ical w method asthe Gamboa Lake and 
its outflow channels, and the redyced 
cost of excavation as actually demon- 
strated by the work of the Cominission 
in the Culebra Cot, makes the constric- 
tion of o sea-level canal at o reasonable 
ost far more available thant has ltereto- 
fore appeared possible. These recent 
developments in the couditions-attend- 
ing the constroction of the canal are so 
important as to be-almvost controling in 
character, The remaining element is 
that of the time required to make the 
reat Ssiiitimit excavation, 

“Tris to be carefully observed that 
the results thus far obtained in the 
Culebra’ Cut have been reached tneder 
diswivantageous conditions of both or- 
ginmation of plant aml force. The 
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railroad tracks serving the excavators 
ate yet fragmentary and tentatively 
placed to serve the purposes of investi 
gation, In both respects the dispost- 
tion of plant is far more unfavorable, 
both te eonamy and celernty of: oper- 
ations, than will be the case when oo 
eomplete track system has been ar- 
ratiged und Inid down to serve o large 
nimber of steari shovels operated by an 
experienced force. 

‘Th the face of these disadvanta- 
geous conditions the cost of excavation 
has been reduced far lower than was 
anticipated, and it has been detmen- 
strated that each steam shovel may be 
counted upon to yield an average record 
of at least tooo etihic yaris per work- 
ing day. The chief engineer estimates 
that with roo steam sbovels installed, 
with a complete system of tracks serv- 
ing them, a yearly record of 30,000,000 
etibic yards of excavation may be 
reached without requiring a greater 
output per shovel or greater speed in 
working than has already been attained: 
The rate of working could probably be 
reached within two vears from the pres- 
ent time, 

‘With the rate of progress which 
tow appears reasonable to anticipate, 
this committee believes that a sea-level 
canal, with a tidal lock 1.000 feet long 
and roo feet usable width at Miraflores, 
can be completed within ten ta twelve 
wears from this time, the bottom width 
of the canal belng 150 feetand the mini- 
mum depth of water 35 feet. 

“These considerations have induced 
this committee to express to the Com- 
mission its tuanimous judgment that 
with the contemplated system of work- 
ing and with the rate of development 
which appears to be justified by the 
work now being performed at Culebra, 
a sea-level canal, free from the restric- 
tion of locks, should be adopted. This 
committee believes that such a canal, 
with terminal harbors, can be con- 
structed for a sum not exceeding 
4270, 500,000, 
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THE ADVANTAGES OF A SEA-LEVEL 
CANAL, 

* The advantages of a sea-level canal 
across the Isthmus are most olviowus. 
lt would be a waterway with no re- 
striction to navigation, and which could 
easily be enlarged by widening or deep- 
ening atany time: in the future to .ac- 
commoiate an increased traffe without 
any inconvenience to the shipping using 
it, Whereas @ lock canal is im reality a 
permanent restriction to the volume of 
traffic and sixe of ships that useit. Al- 
though it ts possible to design and con- 
struct locks adapted to the future trains- 
formation to os sea-level canal, that 
transformation cannot be made without 
SETIONS IntonvEnience bo navigation and 
at a cost so great as to be excessive. 

“The additional cost of a sea-level 
canal over that of a canal with locks, 
with a summit level of 60 feet above 
THA tide, 13.$52,467,000,0r $79,742,000 
more than the estimated cost of the 
lock canal, with .asumnut level 85 feet 
nhove mean tide, proposed by the former 
Isthmian Canal Commission, after al- 
lowing $4,500,000 for the Colon break- 
water ane direct entrance not previonsly 
estitiated!, This committee considered 
this additional expenditure fully justi- 
fed by the advantages secured." 

From this latest report from the canal 
fone it would stem that there is a - 
sibility of the Commission going back to 
the first plan of the old Panama Canal 
Company, and this seems to me, and 
indeed it has always seemed to mie, to 
be-a most desirable outcotne of the vast 
amount of work, thought, and intelli- 
gence that bas been given the matter, 
The sea-level canal will surely cost 
more than if it be constructed on the 
lock system, but itis more than prob- 
able that enough will be saved for main- 
tenante dutitig, say, a fitty-years’ serv- 
ice of the canal to pay for the increased: 
cost, and the saving to the 10,000,000 
tons of shipping which it is expected 
will nse this great highway of commerce 
ia demurrage will more than compen- 
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sate the peuple of the United States for 
the outlay. 

As was expected when de. Lesseps 
bevan his work, wonderful strides have 
heen made in the science of engineering 


during the last quarter of a century. 
We can. never say that the ideal has 





been accomplished, bit we may. state 
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thut the science of engineering has 
reached such a state within the past 
few years that with the intelligent mar- 
agement which is now being given to 
the Canal problem o new standard in 
engines vo will be set for the peoples 
of the whole world by American plock, 
perseverance, and skill. 


PROGRESS ON THE PANAMA CANAL 


HE wap of the region of the 
Panama Canal, which is pub- 
lished oxo supplement to this 
number,* shows the plan submitted to 
Congress by the Isthmian Canal Com- 


mission of rgg—tgor. Tt is the only 


anon which the Canal Commission 


a8 yet any authority to spend 
money, and is described bv Admiral 


Chester in his address to the National 


* Through the eourtesy of Foo, Theisiore |, 
see President luthmiat: Canal Commis 


‘undoubtedly he very largely modi 


ine months, 


published iu this 
The plat will 
modified in 
the pear future, bot the map will, we 
hope, erve usa guide to the memb 

of the National Geographic Society’. itt 
the discussion and changes of the com- 

The most striking feature 
of the plan here presented is the reat 
lake (shown in light green on the map), 

The lake covers an ures of nearly yo 
square miles; and would be artificially 
formed lyy the constriction of the giant 


Geographic Sactety, 
nuinber, pages 455-450, 





Diagram showing Yearly Amotnt of Rainfall in Inches on the Panama Isthmus 
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dumat Bohio; but the trouble with this 
project that it entrusis too much to 
the Hohio dam. If the dam gave way, 
ro miles of the waterway would disap- 

arand the canal would be put out of 
ape for years. 

The investigations of the American 
engineers during the past two years have 
Seb. to light a number of new and 

ortant facts which promise to sim- 
ality the two principal engineering prob- 
ae connected with the canal: (1) The 
control. of the torrential floods from the 
River Chagres and (2) the Culebra Cut. 
These results are described by Admiral 
Chester on 462-163. “The discov- 
ery that it wil be Hecessary to godown 
tro feet below sea level instead of 128 
feet in order to reach bed rock at Hohio 
makes the plan of the dam at Bohio al- 
most impracticable. Our American en- 
ineers have, however, found o better 
site for a dam at Gamboa, and itis now 
proposed to construct the datn to ar 
the Chagres floods at this poiut. 
lake this created would cover atin 1a 
square tiles and wonld be entirely out 
of the canal. 

The building of the dam at Gamboa 
will not only furnish complete and cf- 
fective means of cotitro] for the Chnagres 
floods, but it has the further ulvantage 
of being entirely accessible by the Pan- 
ama Railroad for the transportation of 
men and materials. The plan of the 
dam will probably require o masonry 
core, with a great mass of earth and 
rock fill on cither side of it, fram the 
waste excavation of the summit cut. 

The tions attending the con- 
struction of this dam are in no way un- 

ecedented. The depth of bed rock 
Slow water surface ta only about one- 
third that at Bohio. and no greater than 
hax already been reached by the tise of 
heavy timber sheet piling for founding 
wasanry structures in the United States. 

The proposed height of this dam from 
its foundation to its top is far less than 
found in a number of masonry dams al- 
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ready built, and the making of theearth 
embankinents on the two sides of the 
masanry core i simply wasting the ma- 
terial from the summit cut. The con- 
struction of the Gamboa dam, therefore, 
involves no formidable otstacles not 
heretofore succesfully encountered im 
engineering practice. 

Experiments made with Agerican 
‘team shovels show that the Culebra 
Cut can be made in about one-half the 
time and at about two-thirds the ex- 
prenive formerly estimated, ‘The length 
of time originally believed necessary to 
eut Culebra Hill down to sea-level was 
the reason that the First Isthmian Canal 
Company recommended a canal with 
locks. In view of the diminished cx- 
pense amd the great reduction in the 
estimate of time required for Culebra 
Cut, general sentiment seems to be that 
we should constrnct a sea-level canal and 
nothing else. But no plan has as yet 
been definitely adopted. 


WHAT PLAN WILL BE ULTIMATELY 
ADOFTED [5 UNDECIDED 


‘T haven't as yet the slightest idea 
what plan the advisory board will reeom:- 
mend for the Panama Canal, and I am 
certain that not a member of the board 
has." These were the parting words 
of 4 prominent member ioe the [nter- 
national Consulting Board of Engineers 

on the Panama Canal as he stepped on 
banat the steamer which carried the con: 
sulting engiticers to Panatha in Septem- 
ber, 1g0§. The board had been in ses- 
sion for several weeks tn Washington, 
Tt had listened to the various plans sub- 
mitted by Mestra Bunau-Varilla, Bntes, 
and others, and had digested the results 
of the past two years’ surveys and inves- 

ipa: ona on the Isthmus by the Walker 
and Shonts Commissions. But no vote 
had been taken, nor is any definite de- 

cision to be sought until the board has 
been carefully over the ground together. 

Not a single member of the board is new 
af the Panama problem; every engineer 
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lias, in some capacity, been associated 
with it from § to 25 vears and knows 
the tremendous difficulties to be over- 
come, Their decision will be submitted 
tothe [sthinian Canal Commission which 
tay accept itor not as they deem best, 
The Isthmian Canal Commission recom- 
tend to Congress, which alone has the 
power to determine the plan. 


MER. RUNAU-VARILLA'’S SCHEALE 


Next-to the sea-level canal, the most 
interesting project is that proposed by 
Mr Bonau-Varilla. Mr Vorilla asserts 
that it will take the United States many 
years to construct a sea-level canal, 
owing to the great difenlty we shall 
have insectring suticient laborers, He 
advocates a plat of his own invention, 
which he says can bacompleted in four 
and ofe-half vears. The canal would 
be larze enough toa handle double the 
amount of traffic which statisticians 
have calculated will use the canal dur- 
ing the next generation, and can grad- 
wally be converted into a sea-level canal 
without: interruption of trafic. Mr 
Bunau-Varilla's prelsviney canal is mot 


unlike that ed by the first 
Isthmian Commission, and shown on 
our supplement, ‘The most interesting 


feature of the scheme i¢ a dam at Bohio, 
built entirely of mud and without any 
aftificial core, and of nearly twenty-five 
times the width of the dam proposed ty 
the Isthmian Comintssion. The dam 
would he formed of sandy clay, which 

is to be sucked up by dredges from the 
Chugres Valley and then forced ronirtae 
pipes and depesited in the required po 
sition and allowed gradually to hasan: 
The mtu. Mr Varillasavs, would harden 
ii the manner of cement, and in this 
way the dam could be comsttucted at 
very small expense. 

The amount of water that would filter 
through the ground below the dam 
would be insignificant. The dam would 
form a lake, similar in position to the 
lake shown on the map and extending 
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tothe vicinityof Gambea. At Gamboa 
another dam built of concrete and steel 
and strengthened by embankments of 
earth would form a second lake outside 
the canal tine. Mr Bunau- Varilla pro- 
ee two locks at Bohio. ascending to 

ke Bohio, and two more locks near 
Obispo for the ascent to the stmimit level, 
which extends from Obispo through 
Culebra Cut. As the summit level 
is 130 fect above the sea, the amount 
of excavation in the Culebra Hill is 
comparatively amall. There ore four 
locks on the Pacific end, making eight 
in al) for the canal. 

A CONVERTINLE CANAL 


This serviceable lock canal, which is 
to be put into commission four and One. 
half years from the day of commence- 
ment, Mr Buthau-Varille propuees to 
lower to sea level entirely by credsri 
Lake Gamboa is to furnish the el 

wer to drive the dredges, while into 
it is to be dutiped all the excavated 
rock und mud. © flow of excavated 
reck and ground into Lake Gamboa will 





(go on, says the designer, at the rate at 


4,000 enbic vards an hour, or go,ooo 

cubic yards a day, with oa very ample 
margin of safety for accidents. Lake 
Gambon, owing to its enormous dimen- 
sions, tay absorb many times the total 


cube to be excavated from the canal. 


A LAROR-SAVING DEVICE 


The following paragraphs are quoted 
from Mr: Bunan-Varilia: 

“To all countries of the world dredg- 
ing is incomparably superior to dry 
excavation When the ground necessi- 
tates no mining. On the Isthmus of 
Panama this advantage is transformed 
inte an enormous supertonty. Tf there 
is an instrument of work which coun- 
terbalances as much asit is physically 

ible all the evil influences of the 
Isthinus, it is the dredge. It counter- 
balances them because, first. its the 
only excavating instrument where the 
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white man can work without expense 
of physical energy, where he can work 
seated, so to speak, protected from the 
stn, protected from the rain; second, 

becanse it is the only instrument where 
the colored man remains under tmuitne- 
diate supervision, where he is attached 
to tasks always the <ame and under the 
eve of the overseer; think, becanse it is 
the instrument least Hable to suffer fram 
anerrororanaccident. Ifa little slide 
comes it withdraws and t not buried, 

a8 AN excavator ora steam shovel. If 
the attack of the ground is too hard, it 
siuply stops instead of risking: to [ose 
its equilitrium ; itdoes notdernil,”” Xe, 


DREDGING WAS PREFERRED TO OMKN 
AIR ROCK EXCAVATION DURING THE 
OLD PANAMA COMPANY WORK, WITH 
MUCH LASS POWERFUL DREIMGHS 
THAN ARH NOW USED 


“Anybody who hos worked on the 


Isthmus with the two systems cannot 


but be strock with the ecnonnous supe- 
riority of the dredge. Itisso apparent, 
so obvious, that I did not hesitate at 
Culebra, 24 soon as the conditions be- 
came compatible with a dredging plant, 
to erileavor to substitute the work of 
the dredge to that of dry digging, aul 
this ina hard clay that necessitated the 
employment of plosives for the work 
of excavating machines. 
*Dafortunately, the plant was just 

it action when the collapawe of the old 
company came ; but however small has 
been its period of activity, perbaps a 
couple of motiths, the result completely 
confirmed my expectations and filled my 

pes. Unfortunately for the canal, 
the inevitable and blind reaction which 
followed such a disaster as that of the 
Panama enterprise put into suspicion 
the clearest restlis obtained. [| oon- 
sider that it has been, atnong others, ofe 
of the most fatal mistakes of the New 
Panama Canal Company not to continue 
in the sane line of effort. 

“What they have done in the Culebra 
Cut would have been infinitely cheaper 
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and quicker done if they had followed 
my last plansand vot simply continved 
dry excavations, which I had put in 
action. for 2 much longer period than 
the wet 

“Since that time to more dredging 
has been done on the Isthmus, and there- 
fore the truth has no lmen able to be 
again found and | odd. 

Tt can be aie with certainty from 
oractical experience, stich a% the records 
of the Suez Canal may show, that under 
the very Sah garage conditions in which 
the excavation will be made on the 
Isthmus, without currents or without 
variation of water level, it can be made 
ut a cet less than €1 per cubic yard, 
including tepairs and depreciation of 
muaichinery, It can be equally stated 
from the same Suex Canal records that 
theirrock may beextracted anddumped, 
including repairs imi antortization of 
machinery, at a cost not reaching: 74 
cents a cubéc yard. As for the hard 
clav, even with the light blasting it re- 
quires, the price ought to be kept be- 
low 30 cents a culic yard with ordi- 
nary dredging and much reduced with 
ceetrical appliances, ever including 12 
cents for the amortization of the locks 
ascending ta Lake Gamboa. The ¢x- 
cavation of hard clay may be brought 
still lower with the new dredging ap- 
paratus resulting from the combination 
a entters and suction pumps, but this 
is an eventuality of the future, and, 
cough ‘already resting on large experi- 
ments in Canada, it is not sufficiently 
proved adaptable to the isthmian ground 
to base reasonable and conecrvalive ¢1i- 
mates Ot, such os T yive today 

gi hay € prepared the way for the em- 
ployment of electricity ii the working 
of the dredges, and I had built in Hol- 
land by Smulders on electric-driven 
dredge in 1895, acconling to special 
ns which I drew, and which was, so 
far ad T know, the first electric dredge 
ever employed in public works. The 
resnits | obtained on the River Elsa, m 
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Spain, have been contiently satisfactory, 
and convinced me that therehy the 
dtedge could acgiire new qualities, 
reducing the expenses and the risk af 
accidents by unforeseen obstacles met 
under water.'" 


ASTONISHING DECKRHASE OF THE 
PRICE OF EXCAVATION AND (CIP 
TRANSPORTATION 


Such a distibution of power tinder 
électrical form will practically leave on 
board the dredge but an tusignificant 
number of men, ate one may readily 
woderstand the extraordinary cconomy 
of such a system of excavation, produc- 
ing 6,500 cuhie vir tn teetty-fotr 
hours with three shifts of 15 men, say 
with 45 mena day, even admitting the 
average abnormal price of $% per man. 
The price of excavation proper will be 
rediiced to $155 for 6,500 enbic yards, 
or about two cents acubic yard, forthe 
labor. This will be associated with a 
very reduced amount of expense for the 

repair of machinery, owing to the em- 
ployment of electricity, and with uo ex- 
pense to speak of for the generation of 
power, which will be: given by the fall 
af Gamboa Lake. 

The transportation would also: be 
realized at a cost of perhape one cetit a 

eubic yard. 

“The scown would have clectric- 
driven screws and would tuke their 
power from a trolley line along the 
summit Jevel and on the Inke. One 
line would be for scows going to the 
dump and the other for stows return: 
ing. Assistance of tugs would only be 
required near the dredges, near the 
locks. and near the dumping places. 

1 firmly believe that such a plait 
would reduce the price of excavation to 
a level dificult to believe. 

From every point of view, one nist 
consider that the substitution of wet for 
dry excavation, if so understood, will 
ereate a veritable revolution in the prices 
and im the ontpot of the work, owing 
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ta the greit ecohomy, eiichency, sin- 
pocity, and limitation of labor this. 
realived,"' 

Mr Bunau-Virilla propases that the 
sea-level canal when completed shall be 
oo feet wide at the surface amd 900 feet 
wide at the bottem and have a minimum 
depth of 45 feet at low tide. This 
would mean a canal three times wider 
and to feet deeper than the sen-level 
eanal described on pages 460-464. He 
tikes the further astounding claim that 
this immense sea-level canal by the pro- 
cess of dredging can be huilt in the same 
time required for the small sca-level 
cannl (twenty-five vears) if the latter is 
excavated by the dry process, and that 
the former will cast 400,060,000 as 
Hguinet $250,000,000 for the latter. 


TH BE LANOR FRORLEM 


The Ithmian Commission have now 

frott) 11,000 to 12.000THen at work. and 
of these 1.990 are Americans; 2,000 
of the men ute employed by the sani- 
tary department, while the others are 
engayed in constructing sewerage and 
water avstems, in building and repair 
Ing houses, 1m constructing tracks fo 
cars, andl in vetting everything ready 
for wctive digging of the canal. From 
§00 to 1,000 men are landing at the 
Isthmus each month seeking employ- 
ment. They come fromthe West Indies 
Principally, and a good ninmtber from 
Colombia. 

Of the labor problem, Secretary of 
War Taft says in a recent report: 

“The French Panama Company did 
much of its work with Jamaica negroes, 
ant a large part of the 3,000 employés 
now engaged by the Comtnission is com- 
posed of Jamaicuns ; but it will mot be 
wasy to secure all the Jamaican laborers 
that will be needed. The governor of 
Jamaica, Sir Alexander Swettenham, 
whotn I visited at Kingston, was Ufi- 
willing to consent to our taking 10,000 
laborers from the island unless we de- 
posited five pounds sterling ($25) per 
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laborer with the island government to 
meet the burden which his leaving the 
island would probably throw on his par- 
jah under the poor law of the island for 
the support of those dependent on him. 
He also insisted that we should agree 
to pay the expenses of the return of each 
laborer, whether he was-satistactory or 
not and whether he abandoned the work 
in violation of his contractor mot. It 
is probable, however, that Jamaica In- 
borers will come voluntarily in comsid- 
erable numbers to the Isthmus, because 
there are two direct lines between King- 
ston and Colon, the fare is only $5 4 
person, and the wages paid in the canal 
mone are double those paid in Jamnica. 
Indeed, the governor informed me that 
about 6,oco Jamaicans were leaving the 
island annually to work in Panama uriel 
Central America, It is hoped that satis- 
factory labor may be obtained in Porto 
Rico,"* | 

The lator problem will probably be 
harder to solve than any of the engi- 
neering difficulties, 


THE STORMS AT COLON 


In view of Admiral Chester's acconnt 
of the destruction in Colon harbor 
eased by the terrible northers (p. 457), 
the following ex perience of the Isthmian 
Commission in January, :g05, is inter- 
esting: 

The norther began blowing soon after 
noon of January 26 with such force that 
three stenmstips in the harbor of Colon 
at that time were compelled to seck 
safety by putting to sea and remaining 
away for three days. The U. 5. Ship 
Dixie was preparing to leave at about 
that time and was obliged to hasten her 
departure to escape the danger of the 
storm. Nota vessel of any description 
remained in the harbor except two 
schooners in the slips adjacent to the 

Panama Kail station, which were 
ted by a number of cables at a sufficient 
distance from their piers to prevent dam- 
age from excessive pitching and rolling. 
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They conld not get away, and were com- 
pelled to ride aut in the gale in grave 
danger to themselves and to the neigh- 
boring piers. 

At the time of the cominittee’s visit 
storm waves of great magnitude and 
force were rolling directly tanto the bar- 
bor, breaking over the entire water front 
of that part of Colon known as Aspin- 
wall and: blocking the marginal streets 
with deluges of water and great quanti- 
ties of coral rock and other débris. The 
sane effects were produced on Chrstobal 
Point, seriously injuring a uumber of 
houses and rendering them oninhabita- 
ble, as well as putting ont of use the 
marcinal street. The magnitude and 
yWiolence of the wave action along the 
entire water front of Colon not only 
trove to sea every vessel that could get 
away, but it also endangered the piers 
or wharves, some of which have been 
heretofore seriously damaged in similar 
storms. Further than this, great ineon- 
yenence and Some loss was cansed, not 
only to the shipping interests affected, 
but also to the canal work in interrupt- 
ing the discharge of cargo urgently 
needed and in other ways injuring 
isthmian transportation. 

These storms ocr on the average dit 
omc or fivice @ year, and dipping’ sonec 
yiart hey dont ecuralal, Forproba- 
bly mot less than three hundred and 
sixty days in the year the harbor of 
Colon is free from any objection of this 
kind, If the constructionof the canal 
were a purely commercial enterprise, 
the protection of an outer terminal 
harbor open to storms at rare intervals, 
as in this instance, would not be justi- 
fied. This project, however, is a great 
public work by the United States Gev- 
ernment, in which no feature contribut- 


ing effectively to either safety or efh- 


ciency should be omitted. 

Plans and specifications are being pre- 
pared fora breakwater extending across 
the mouth of Limon Bay approximately 
on the line drawn from the light on 


ProGress oF THE Panama Cana. 


Toro Point to the Colon light. This 
breakwater will probably be designed 
in two parts, cach about 4,000 feet long, 
with an opening between them 700 
to #00 feet wide for the entrance of 


ships. 
REMOVING SOURCES GF INFECTION 


One of the most interesting features 
of the work has been the blood exam- 
inations to determine the malarial index 
of infection of the native population. 

About $0 percent of the natives, says 
Colonel Gorgas, at the present time 
have the malarial parasite in their blood. 
Four times out of five when a female 
Anophetes bites one of the natives: she 
becomes infected, and when she, in 
turn, bites one of our nearby laborers 
he becomes infected. It is thus evident 
that our force will rapidly be used up, 
just as was the French, unless our sani- 
tary measures prevent it. There ore 
two means of protection—qtuinine, which 
is harmless to man and fatal to the ma- 
larial parasite, and the destruction of 
the mosquito. 

The following description of the clean- 
ing of the town of Culebra is an in- 
stance of what is being done by our 
American sanitary corps throughout the 
canal zone : 

The brush in the vicinity of the town 
hes been removed and the streets; which 
are badly paver, are being kept clean. 
All manner of water containers: were 
found Buried under the brush, removed, 
and by removing the same the breeding 

laces Of the nfrgomyta were destroyed, 

Phe mosquite-proaf water barrels have 
heen regularly inspected and are im good 
condition, As a relatively large non- 
immune population live at Culelira, 
every effort is berg made to stop | the 
breeding of sfegempia in the viemity. 
The garbage from each house is regn- 
larly removed, as well as the nightsoil 
from the ual closets that now exist. 
The surface drains are being kept in 
shape, and no mosquito larve are visi- 
bhe therein, All hogs have been re- 
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moved from the town and ull horses 
and cows are kept ted to stakes to pre- 
vent the ruingtion of the existing svs- 
tet of drainage. 


THE MOSOUITO CAM PAIGS IN PANAMA 
C ie 


Colonel W, C, Gorgas, Chief Sanitary 
Officer of the Isthmus, in his official re- 
pose for July, 1905, desoribes the cease- 

_ waged by his corp against 
mosquitoes - 

“The Administration Building in 
the citv of Panama has been *. 

Bisa io proof’ during July. No 
of sigomaia or other mosquitoes 
were found during the month, although 
all containers in this: building, which is 
quite large, have been carefully and con- 
tintotsly scrutinized daily. This build- 
ing is being fumigated every two weeks. 
After the two fumigations in July the 
floors were carefully swept and ho mos- 
quitoes were found, although the fomi- 
gations were strong enough to ktll the 
fies which had entered the butiding. 
[ttakes a longer and stronger funugation 
to kill flies than to destroy mosytmitoes. 
There are about 400 employ és, faosthy 
non-immone Americans, in this build- 
ing, who ore specially anxious uot to 
contract yellow fever, and it is reported 
by them that no mosquitoes are present. 
The building ts undoubtedly a sate place 
at present for non-immunes. 

" There is quite a noticeable decrease 
in the number of sfegeveyie present in 
Santa Ana Park since the sume was 
trimmed out by thisde Lent in June. 
No cases of yellow fever or 5 
Were found in this vicinity during July, 
although it seemed to be a focus in pre= 
vious months. 

" The house-to-house inspection foree 
hes been increased, and some sections 
af the town are inspected every four 
days, and all houses and yards ate in- 

) at least every six days. 

‘Whenever the inspector finds a 
water deposit containing moequito 
larva: the same isemptied out. Every 
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room of ¢ach house is carefully im- 

) for mosquito larva: in water: 
containers placed therein. The work 
of the inepectors is also sufficiently 
checked), <0 that we know that the work 
is being properly andl thoroughly done. 

Pring July, 1905. 5.189 house and 
yard inspections were made, and the 
mosquite larva: (mostly in the carly 
stages of development! were found in 
s79 of the houses inspected, By means 
of this continuous inspection at short 
intervals the mosquito larvee are de- 
stroved before they reach the pupal 
HARE. 

"The streets all over the city ure 
being constantly torn up for the installa: 
tion of the water and sewer systents, 
The rainy season is at hand, and so we 
have a collection of pools and water 
holes all over the city. A brigade of 
oilers is at work and these water snr- 
faces are being kept covered with ail, 
The house-to-house inspection, con 
bined with the work of the oi] brigade, 
is wiving good results.”' 


SPLANDID RESULTS OF VIGILASCE 


A comparison between the comlitions 
that obtained during the first year of 
canal work under French administration 
ail present conditions shows how suc- 
cessfully the United States issolving the 
question of sanitation. Im 8S: the 
French reported an average foree of i928 
men on the Isthivus, with a death rate 
of 66,8 per thousand, while in the Ancon 
hospital alone the deaths from yellow 
fever reached the proportion of 33.7. per 
thousand. In reasauning comtrnst to that 
record, the death rate on the canal zone 
among the 1o,o00 employes May, Tune, 
July (1905), was but 2.6 per thousand, 
This would make an anntial clogs’ 
of about 10 per thousand, Of 12 
men at work durmg Atgust, 301 sere 
Coney sick, or less than 25 per thou- 
| 

The number of cases of fever, mast of 
which recovered, decreased from 72 in 
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June to 75 in July, doe to the scientific 
efforts of the sanitary officers in. screen- 
ing, cleaning, draining, and taking all 
the other preceutions that our Cuban 
victory over the fever has taught os to 
employ. It shonld be kept-in mind that 
since De Lesaeps’ time science has solved 
the problem of checking yellow fever. 
The United States, therefore, has over- 
come what seemed to be to the Frenel 
an tsurmountable obstacle. 


PURE-WATHE SYSTEM INAUGURATED 


The marked decrease in the oun ber: 
of cies in what may be considered ote 
of the worst months of the year is also 
due, 10 part, to the péw water supply 
for the city of Panama that was first 
turned into the mainsan July 4. With 
half pressure on o 6-inch main, 12 
streams of water were thrown higher 
than the Administration Buaiiding, and. 
this pure water if now turned in on 
several mains through the center of the 
cau ageing a : attached to the 

Tants ami the poopie are now 
vided with free water. The aa shi 
of this improvement can only be ap- 
preciated by those who are acquainted 
with the conditions that formerly ob- 
tained and can scarcely be overestimated. 
There was a celebration on the Fourth, 
amd. of course a game of baschail. The 
water supply for Colon and the sewer- 
aye systems of Panama City and Colon 
are rapidly nearing completion. 


ARE ANGEMENTS POR THER COMFORT 
OF THE EMPLOVES 


Auother important change that ek 
wid tothe health of the Isthmus is so 
well under way, and that is the establish. 
ment of comfortable quarters along the 
entire-line of the canal, and by the end 
of the present month every non-immune 
employe can be comfortably lodged oat 
side of Panama and Colon, which spree 
to be the only two foci of the dimin 
ing fever on the Isthmus. 

Plans ore also under consideration 
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looking inte the establishment of a re- 
frigerating system, so thal meat, vege- 
tables, eves, butter, poultry, and other 
foodstuiia can be bronght from cold 
storage in the United States, transported 
in cold storage by vessels to the Isth- 
mus, and then distributed by refrigerut- 
ing cars to the ice-boxes of the hotels 
and Boardling-honses along ie line of 
thecanal, With the installation of this 
service the personnel of the canal will 
be properly housed, will haye pure 
water, will be well fed, and the qiestion 
of proper sanitation will be solved. 
The most efficient scientists and engi- 
neers are thoroughly convinced that 
eventually the Isthnins will be a pleasant 
and agreeable place of abode. They 
affirm that the fever 14 not fndllgenous to 
the Isthmus. The nights are cool and, 
with the exception of a short period in 
the middle of the dav, the heat is not 
oppressive. Both Panama and Colon 
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can be rendered as agreeable pluses of 
residence as Mobile or Pensacola, 

The Commission have about twelve 
American steam shovels at work ; others 
ute arriving at the rate of about two a 
month. 

The Isthinian Countssion found that 
their cmployés were not being properly 
fed; loval merchants lacked capacity or 
enterprise to provide for so many new- 
comers! prices for food had nearly 
doubled in the past two years, with the 
result that the employés had great dif- 
fonlty in securing sufficient food of the 
right quality. In view of this fact, the 
Commission have made arrangements 
with an American firm to supply the 
eniployés of the company with whole- 
some food at tates varving from abort 
€;oto $30 a month. The rmtiots must 
reach a standard set by the Commission, 
which will inspect the food, 

GG. H. G. 


THE GREAT CANALS OF THE WORLD® 


W AHE Sucre Canul is wsitally consid 

i ered the most important exam- 
ple of ship canals, though the 
number of vessels passing through it 
annually does not equal that passing 
through the canals connecting Lake 
Superior with the chain of Great Lakes 
atthe south, In length, however, it ex- 
ceeds any of the other great ship canals, 
its total length being go- miles, of which 
about two-thirds is through shallow 
lakes. The material excavated was usu- 
ally sand, though in some cases strataof 
solid rock from 2 to 3 feet in thickness 
wereencotntered. The totalexcayation 
was about $0,000,000 cuble yards under 
the original plan, which gave a depth of 
25 feet. In 1895 the canal was so en- 
larged as.to give a d ‘aor of 32 feet, a 
width at the bottom of 108 feet and at 


* The facts in this article are derived from an exceedingly inviructive monograph 





the surtoce of 420 feet, The origina 
cost was 95,000,000, und for the canal 
in its present form slightly in excess of 
100,000,000, The number of vessels 
passing through the canal in 1ij7o was 
486, with a gross tonnage of 654,915 
tons; in 1875, 1.494 vessels, gross ton- 
Hage, 2,990,708 tone: in 1880, 2,026 
Vessels, prods tontiage, 4,544,519 toms; 
in 1890, 3.349 vessels, gross tonnage, 
9,749,126 toms; im t8o5, 3,434 vessels, 
gross tonnage, 61,535,697 tons; and in 
igo, 4,441 vessels, with a gross tonnage 
of 13.699,2397 tous. The net profits of 
the canal for 1904 were 65,579,347 francs 
($12,500,000) and the stockholders re- 
ceived dividends of r2 per cent. 

The canal is without locks, being at 
the sea level the entire distance. 71 
length of time occupied in passing 
abiiaherd 


((gas) by the Bureau of Statistics of the Department of Commetce and Labor, entitled " The 


Great Canals of the World, be O. FP Avastin, 
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through the canal averages about eizht- 
een hours, Hy the use of electric lights 
throughout the entire length of the 
canal, passages are made at night with 
wearly equal facility to that of the day. 
The tolls charged are o francs per ton 
net register, "Danube measurement," 
which amounts to slightly more than $2 
per ton, United States net imeagurement, 
Steam vessels passing through the canal 
ate propelled by their own power. 


THE CRONSTADT AND ST PETERS 
BURG CAN ATL, 


The canal connecting the Bay of Cron- 
stadt with St Petersburg is described as 
n work of great strategic and commercial 
importance ta Russia, ‘The canal and 
sailing course in the Bay of Cronstadt 
are about 14 miles long, the canal raper 
being about 6 miles and the bay chancel 
abet to miles, and they topetherextend 
from Cronstadt, on the Gulf of Finland, 
#8 St. Petersburg. "The canal was opened 

in #890 with a navigable depth of 20% 
feet, the original depth haying been 
about o feet; the width ranges from 220 
to 50 feet. The total cost is estimated 
at about $10,060,000, 


THE CORINTH CANAL, 


The vext of the great ship canals con- 
necting bodies of-salt water im the order 
of date of construction is the Corinth 
Canal, which connects the Gulf of Cor- 
inth with the Gulf of 2gina. The 
canal recioces the distance from Adriatic 
ports about 175 miles and from Mediter- 
ranean portsabout toomiles, Its length 
is about 4 miles, a part of which was 
cut through granitic soft rock and the 
remainder through soil. There are no 
locks, as is aleo the case in both the Suez 
and Cronstadt Canals, already described. 
The width of the canal ie 72 feet at bot- 
tom and the depth 2614 feet. The work 
was begun in 1%84 and completed in 
1893, at a cost of about $5,000,000, 
The overage tolls are 18 cents per ton 
and 20 cents per passenger. 
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THE MANCHESTER SHIP CANAL 

The Manchester Ship Canal, which 
connects Manchester, England, with the 
Mersey River, Liverpool, and the At- 
lantic Cleenn, was op for trafic Jan- 
wary 1, 1894. The length of the canal 
is 39% miles, the total rise from: the 
water level to Manchester being 60 feet, 
which is divided between four sets of 
locks, giving an average to each of 15 
feet. e minimum width is 120 feet 
at the bottom and averages 175 feet ot 
the water level, thotrgh in Rt ! : 
width is extended to 230 feet. The 
minimum depth im 26 feet, and the time 
required for navigating the canal from 
five to eight hours, The total amount 
of excavation in the canal and docks 
was about 45,000,000 cubic yards, of 
which about one-fourth was sandstone 
rock. ‘The lock gates are operated by 


hydraulic power; railways and bridges 


crassing the route of the canal have 
been taised to give a height of 7 5 feet 
to vessels traversing the canal, endae 
ordinary canal whose route it crosses is 
carried across by a springing aqueduct 
composed of an iron caisson resting 
at a qivet plier, The total cost of 


the canal is given at $75,000,000, The 


Fevenue in rigor, according tothe States- 
man's Yearbook, was /621,125, and 
the working expenses, £453,267. For 
the year ending June 30, 1903, the cannl 
vielded /55,105 ($275,525) toward pay- 
ing the £275 OOO (Fr 125,000 )of interest 
which the city of Manchester has to 
pay on the capital invested in the enter- 
prise. The freight-paying tolls on the 
canal are increasing each year- 
THE EAISER WILHELM CANAL 


Two cunals connect the Baltic and 
North seas through Germany—the first, 
known as the Kaiser Wilhelm Canal, 
having been completed in 1895 and con- 
structed largely for a ania? dt amd naval 
purposes, but proving also of preat value 
to general mercantile tra Work 
upen the Kaiser Wilhelm Canal was 
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begun in 1837 and completed, as above 
indicuted, in 1895. ‘The length of the 


canal id 61 miles, the terminus in the 


Baltic Sea being at the harbor of Riel. 
The depth is 2974 feet, the width at the 
bottom 72 feet, and the minimum width 
at the surface 190 feet. The route lie 
chiefly throuch marshes and shallow 
lakes and along river valleys. The total 
cxcnvation anointed! to. about 160,000,- 
ooo cuble yards, and the cost to about 
$40,000,000, The number of vessels 
pasting through the canal in rqn4 was 
32,038, with o tontuige of 4,990,287, 
and the dues collected. amounted ts 
about $580,000. 


SHIP CANALS CONBMECTING THE GREAT 
LAKES OF NORTH AMERICA 


Three ship canals intended to give 
continuous passage to vessels from the 
head of Lake Superior to Lake Ontario 
and the St Lawrence River are the Wel- 
land Canal, origi nally constructer! in 
t833.and enlarged in 1871and 1960; the 
St Marys Falls Canal at Sanit Ste, 
Marie, Mich., ape in rss5§ and en- 
larged in 1881 and 1896, and the Cana- 
dian Canal at St Marys River, opened in 
1895. In point of importance, measured 
at least by their present use, the canals at 
the St Marys River by far surpass that of 
the Welland Canal, the number of ves- 
sels passing through the canals at the St 
Marve River being eight times as great 
asthe nomber passing through the Wel- 
land, and the tonnage of the former 
nearly forty times as great as that of the 
latter. One.of the important products 
of the Lake Supericr region, iron ore, is 
chiefly used in the section contiguots to 
Lake Erie, and a large proportion of the 
grain coming from Lake Superior passes 
from Buffalo to the Atlantic coast by way 
of the Erie Canal atid railroads centering 
at Buffalo, ‘The most important article 
in the westward shipments ipl the 
Sault Ste, Marie canals, coal, originates 
in the territory contiguous to Lake Erie. 
These conditions largely account for the 
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fact that the nomber and tonnage of 
vesels passing the St Murys Kiver ca- 
nals so greatly exceed those of the Wel- 


jand Canal. 


The Welfand Canal.—The Welland 
Canal connects Lake Ontario and Lake 
Erie on the Cunadinun side of the river. 
Tt was constructed in 183535 and enlarged 
in ATT and again in tg00. “The length 
of the canal is 27 miles, the onmber of 
locks 25, the total rise of lockage 327 
feet, and the total cost about $25,000,000, 
The annual collection of tolls on freight, 
fMissenpers, and vessels averages abont 
$225,000 and the cannl is open on an 
nverage about two hundred and forty 
days i & year. | 

The Sault St. Varic Canais,—The 
conals of Sault Ste. Marie; Mich., and 
Ontario are located adjacent to the falls 
of the St Marvs River, which connect 
Lake Superior with Lake Huron and 
lower or raise vessels from one level to 
the othera height of 17 tozo feet, The 
canal belonging to the United States was 
begin in 1853 by the state of Michigan 
and openéd in 1865, the length of the 
canal being 5,674 feet, and provided 
with two tandem locks, ‘each being 350 
feet in length and 7o feet wide and al- 
lowing passage of ‘vessels drawing 12 
feet, the original cost being $1,000,000. 
The United States government, by cot- 
sent of the state, began in 1870 to en- 
larwe the canal, and by 1881 bad im 
creased its length to 1.6 miles, its width 
to an average of 160 feet, and its depth 
to 16 feet; also had built a sitizle lock 
15 feet long and So feet wide, with a 
depth of 17 feet on the sills, which was 
located too feet south of the state locks: 
The state relinquished all control of the 
canalin March, 1582. In 1887 the state 
locks were torn down-and replaced by a 
single lock Sco feet long, 100 feet wide, 
and a depth of 22 feet of water on the 
sills. This lock was put in commission 
ing896. The canal was also deepened to 
25 feet. The Canadian Canal, 04 miles 
long, 150 feet wide, and 22 feet deep, 
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with lock goo feet long, (bo feet wide, 
with 22 feet on the miter alls, was built 
on the north side of the river during the 
Years (RES to 1805. 

The number of vessels passing through 
the United States canal to 1go2 was 
t7 400, and through the Canadian canal 
4.tog. In tooo the number of vessels 
passing through the United States canal 
wis 16,144, and through the Canadian 
cana) 4,005, showing an sion of 

1,200 in the number of vessels passing 
through the Canadinn canal, and o 
slight decrease in the oumber through 
the United States canal. the increase in 
the number passing through the Catia- 
dian canal having been due to the devel- 
opment of the Michipicoten district, 
The tonnage passing through the United 
Stites canal in tone was: Registered 
tonnage, 27,408,021 tons: m igor, 22,- 
322,534 tons, against go, 196,782 in the 
Vear (goo; the freight toniage i tga! 
WHE 25,020,822 tots, mzuinst 25,251,539 
tant im ooo, The Canadian Canal 
shows: Registered tonnage in tgo2, 
4547. S6O¢: In Igor, 2.404, 642. tons, 
against 2,160,490 in ig00, A marked 
contrast between the business of the St 
Marys Falls and Welland canals is found 
in a comparison of their figures for a 
term of years. The number of vessels 
passing through the Welland Canal tn 
18735 was 6,425, und tn 1ag9, 2,202, 8 
reduction of tore than one-half in the 
numberof vessels, Thenumber of yes- 
sels passing sihtin ka the St. Marys Falls 
‘Canal in +874 was 2,517, and in ror, 
through the American and Canadian 
canais, 23,650. 


THE CHICAGO SANITARY AND. SHIP 
CASAL 

The Chicago Sanitary and Ship Canal 
conmects Luke Michigan at Chicago with 
the Mhinois River at Lockport, a distance 
of 34 miles. The canal was cnt for the 
purpose of giving to the city of Chicago 
proper drainage fucilities by reversing 
the movement of water, which formerly 
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flowed into Lake Michigan through the 
Chicago River, and turning a current 
from Lake Michigan through the Chi- 
cugo Riverto the [ilinais River at Lock- 
port, and thener down the Illinois River 
to the Mississipm, The tmintoinm depth 
of the camal i= 22 feet, its width at the 
bottom i60 feet, ond the width at the 
top from 162 to 290 feet, according ex 
the class of muaterin) through whic 
iscut. The work wos begun Bestenbee 
3, 1492, and completed and the water 
tumed into the channel January 2, 1900. 
The flow of water from Lake Michigan 
toward the Gulf is now at the mite of 
360,000 cubic feet per minute, and the 
channel is estimated to be capable of 
carrying nearly twice that amount. The 
total excavation Im its construction in: 
cluded 28,500,000 cubic yards of glacial 
drift amd 12,g10,c00 cubie varids of solid 
rock, un aggregate of 41,470,000 cubic 
yards, Tnaddition to this, the constrie- 
tion of a new channel for the Desplaines 
River became necessary in order to per- 
mit the canal to follow the bed of that 
river, ond the material excavated in that 
work amounted to.2, 068, 659 cubic yards, 
makinya grand total displacementin the 
work of 43,475,649 citbic yards of ma- 
terial, which, according to a statement 
issued by the trostees of the sanitary 
district of Chicago, would, if deposited 
in Lake Michigan in 40 feet of water, 
form an island one mile square with its 
surface 12 feet above the water line. 
All bridges along the canal are mova- 
ble structures. The total cost of con- 
struction, including interest account, 
igprepated $34,003,000, of which $21, - 
379,675 was for excayation and oie 
§3,000,000 for rights af way 
$4,000,000 for building railroad ad 
highway bridges over the canal, The 
city and state anthoritices, hy whom the 
canal was constructed, are tow propos- 
ing to Congress to make this canal in 
commercial highway in case Con: 
will imerease the depth of the Illinois 
and Mississippi rivers to a depth of 14 
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feet, with locks for Heets of barges From 
Lockport, the terminus of the ceainage 
canal, to St Louis, This, it is argued, 
wonld give through water transportation 
fram Lake Michigan tothe Gulf by way 
of the drainage canal, the Illinois River, 
and the Mississippi River, and would 
enable the United States, in case of war, 
toquickly transport ight-draft war ves- 
sels from the Gulf to the Lakes. This 
work af deepening the [linois River 
would also wive through water conuec- 
tion from Kock [sland, on the upper 
Mississippi River, to Luke Michigan via 
the Illinois and Mississippi Caonal, else- 
where described, which extends trom 
Rock Islanil, ou the Mississippi River, 
te Hennepin, on the Miinots River, The 
estimate of the Chicago satitary district 
trustees of the cost of deepening the 
Tiinois and) Mississippt rivers from the 
terminus of the ship canal to St Louis 
to a depth of 14 feet Is $25,000,000, 
ineludine five locks and dams. 





THE PEACE OF LATIN AMERICA* 


~TEARLY three fifths of the 95,- 

“ ooo,cco square milés of the 
Western Hemisphere is covered by the 
twenty different mations which are 
broadly iueladed in the term Tati 
America. All these oations are Te: 
sublics, in name at least, It may 
be o inere coincidence or it may be a 
fact of profound importance, that dur- 
ing the current year the entire orea has 
been practically free from revolution, 
It is doubtful if the experience of the 
last eighty years can diplicate the pres- 
ent attnation. 

We sre inclined to regard this as 
simething more than a coincidence. 
We believe it to be significant, a sign of 
political development and a proof of 
increasing stability. We do not at- 
tribute the condition to a fear of the 
‘big stick or to on apprehension of 
any broadening of the “‘ corollary of the 
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Latin AMERICA 
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Monroe Doctrine.” Tt is more prob 
able tht it is due te two well-defined 
though litth recoguiked infitences- 


One of these t= the force of example. 


notably that of Mexico, The other is 
the extension of mdnstry and commerce. 
There is in all these lands a growing 
recognition of the fact that revolutions 
are unprofitable, With the great mass 
of the people the flea is prohwbly sub- 
conscious, but we bieliéve it & there, 
and that it is busily working out a des 
tiny of pence for our Latin Americit 
neighbors, 

A Colombian writer, Sefior bungie 
Perez, recently made an admirable sjate- 
inent of the cuse for the Latiy Ameri: 
cans. He says - 

“Tt should be borne in mind by those 
who are slwass ready to poss criticisms 
on South America affsirs that jot all 
nations have had at ther disposal the 
tans of improving their conditions 
which, by a chain of exceptionable cit- 
cumstances, it has been gtren to the 
United States to profithy. Civilization 
Was wot cared from Spain te South 
America, as {0.4 certain extent it may 
be said that it was transferred from all 
European countries tothe United States, 

“The South American countries did 
not have the satne hanpy chances. The 
weed for gold and the race for El Do- 
rado were the main inducements of the 
Spaniards who, ot the peril of their 
lives, crossed the oceam in unfit vessels 
in aimad pursuit wfter the gold and all 
other precious property of the Indians. 
The Spanish conquerors did not teach 
the natives, outside of religion, any of 
the practices] methods of life, or rather 
those considered practical in those days. 

After the conquest was accomplished 
there came @ period, covering three cer- 
turies, duting,which nothing was done 
by Spain to better the condition of those 
countries,” 

This is un interesting and a precise 
statement of the case. From California 
to the Southern Andes and from Carta- 
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get to the Rio de la Plata, the country 
now known as Latin America was seized 
by nten whose purpose was to find gold, 
or in other ways to acquire wealth 
quickly and easily, Simon Bolivar, 
abont t820, was perhaps the first tman 
who really saw the matter in its broader 
light. The history of the federation 
which he established has been in geri- 
eral the history of the entire region. Tt 
was an effort to plant a tiew civilization 
among a people imperfectly prepared 
Tor it, 

To those who settled on the coast of 
whatis now the United States the terms 
freeiom and self-government had a den- 
Hite mening. The motives which led 
them to seek homes in the new world 
were widely different from those which 
“it the pold-stekers and the con- 
qnistadores who landed further south. 
Any similarity in the Jater political 
structures was impossthle, 

Signs of development in the southern 
countries can be traced for somewhat 
more than fifty years. During the last 
twenty years the signs have become ever 
increasingly eee Mexico, Chile, 
Peru, Hrazil, and Argentina are no 
longer to be Chanel among the turbu- 
lent, 

An ambition for progress and polit- 
ten stabjlity is noticeable in nearly all, 
if not in all, of the remaining peoples. 
The people of Cuba, of Guatemala, 
Costi Rica, and Nicaragua resent the 
charge of the insinuation thet they 
are hotbeis of revolution. They pride 
themselves on every added year of do- 
imestic peace, Colombia aspires to Te- 
peat the experience of Mexico, Cipriano 
Castro, today almost unique, 16 & sut- 
vival of the despot who ruled the peon a 
century ago, and even in hik case the 
type is essentially modified. 

[t is perhaps too much to expect that 
this peace of months will expind itself 
into n peace of years; but the sittation 
is noteworthy, and we believe it to be 
deeply sipnificant, 
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FORESTRY IN CALIFORNIA 


YALIFORNIA has over 28,000,000 

| gores, or over one-fifth of its 
total area, under forest cover, Much 
of this lanl i finely tintbered, and, 
with forest nanugement, will be itncreas- 
ingly valuable for the wood which it 
cin supply. But in California the for- 
ests have another tse, which, as ts well 
understood in that state, is even more 
important than the production of tim- 
ber—to conserve the water supply. 
The wonderful sgricultural Severop 
ment witch irrigation bas made- 
ble is perhaps the larpest fact in Cali- 
fornia's recent ecoudmical history. “Be- 
cause of the need of water and the fear 
of floods, public sentiment in favor of 
forest protection in California has al- 
ways been well in advance of that in 
other states, a5 was conspicuously ilius- 
trated after President Cleveland, in 
1867, proclaimed the 13 Federal te- 
serves, created at the close of his ad- 
ministration. Everywhere else in the 
West the opposition aroused wus so 


‘strong that the -proclamition was soon 


afterward temporarily suspended ; but 
a special exception was ma = in the case 
of California, where public opinion was 
from the first strongly in favor of the 


TEST VES, 


Something less than one-third of the 
entire wooded area of the stute is now 
embraced in the Federal forest reserves. 
That the remaining 20,000,000 acres of 
its forests may be made to serve the 
public interest in the fFollest possible 
measure, the state has solicited and se- 
eured the codperation of the Forest 
Service In working out a proper forest 
policy for it. 

But the subject of paramotint impor- 
tance t& the prevention and control of 
fires. A good opportunity for experi- 
ment along this line was afforded! the 
service by cooperation with the private 
owner of an So0,c00-ncre tract, who had 
previously introduced a crude fire-pro- 
tection system. A comprehensive plaw 
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was outlined and its execution begun. 


There has not been time for a thorough 


trial, but its installation has-had an -ex- 
cellent effect, ‘The patrolling of the 
tract has been ¢@reatly improved, and 
the neighbors: now voltintarily report 
all fires, whelher on or off the tract. 
‘There has not been a serious fire on that 
tract this season, This splendid show- 
ing: isan impressive object lesson, I[t 
proves the efficiency of intelligent care 
and of fighting fires at the start. Tlic 
present fire laws of the state are incom- 
plete and inadequate. One result of the 
wotk of the Service will be the recom- 
mendation of a fire luw which, if adopt- 
ed, will be the best ever passed by any 
state. re | . ; a. 

The most encouriing fact in forest 
thanapement if the growing determinn- 
tion of large timberland owners. to eim- 

loy private foresters to handle their 
bold iuge: This will ensure 4 method of 
lumbering less wasteful than that at 

resent practicéd, ond, more a igre 
be far, it will be the means of better 
protecting the forests and making them 
vieli » continiions crop.. Such expert 
control will be. especially valuable in 
solving the problem of the best way to 
get aol the slash, which, until humned, 
is aconstant menice to the forests, Tx- 
tenvive experiments in slash biuriing 
hove already been carried on by the 
Service with satisfactory results, | 

The study of choparral hos led to 
fruitful practical conclusions. Itshows 
in California the saine remarkable ability 
to encroach npon and spread over open 
country that it exhibits mm Texas and 
elsewhere in the semi-arid portions of 
the soutinwwest. It makes a sitisiactory 
watershe! cover and almost constantly 
teplaces a forest déstrovel by fire. Its 
composition varies with aspect and ele- 
vation and with datmage by fire, 


CHINESE LABOR FOR MEXICO 


"NITED States Consul Anderson, 
# of Amoy, China, reports that the 
owners of certain plantations in Mexico, 





especially in VYucatan,seem to be making 
an effort to secure Chinese labor for their 
establishments. According toan adver- 
tisement in a native paper, the Japanese 
now have charge of the work of enlisting 
men in this proposed agricultural army. 
The advertisentent, a5 translated, says, 
among other things: | 

“About a year ago. a certain agricul- 
tural coucern im Mexico sent a spécial 
agent to Fuchou for the purpose of se- 
curing Chinese laborers, such laborers 
to take their families with them if neec- 
exsary. They were to be shipped to 
Mexico to work on hemp plantations, 
but todo no other work. Thi enter- 
prise had the consent of the governor of 
Yucatan, Mexico, but owing to the igno- 
Trance of Chinese law on the part of the 
agent, he undertook to isste an official 
proclamation himself, and cousequently 
his mission was brought to asudden end 
by the order of the Mexican consul. 
The agriculturists of Mexico need Jahor 
just as badly now as a year ago, and 
have applied to the Cho Kin Kan, emi- 
gration agents of Japan, for asslst- 
ance. . . . Everything set forth in 
this wotice is entitled to confidence. In- 
cidentally, it may be added that the 
treaty conclnded between China and 
Mexico provides for the free emigration 
af citizens of either country and for the 
mutual protection of sich emigrants, 
Emigrants take no risk whatever, It 
is understood that the foreign office in 
Fuehan hus issned a proclamation on 
the subject, publishing all treaties and 
regulations relating thereto.” 

The response to this proposition does 
tot stem to have been as general se 
any part of this province as was hoped, 
but it is probable that it will be general 
cnoligh to tinke updo fair-sined shipment 
of coolies to Mexican territory, Not 
less than 2,500,000 people from the 
Amoy district are abroad imsuch enter- 
prises. | 

The nuinber of Chinese emigrants 
leaving Amoy this year seems to be 
about the sane as ustial. Something 
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like 75,000 will go to Singapore and the 
Straits Settlements and between 5,000 
atul6,onote the Philippines, Ten thou- 
sand will probably go to Hongkong, 
Saigon, ind other ports. The money 
sent home by these emigrants is by far 
the largest financial resource of the peo 
ple of this district. 

POLAR EXPLORATION 

HE year pgeg- Teo will be the 

quietest, as far as polar work is 
concerned, Known for sometime. Only 
two expeditions, those of Commander 
Feary and the Amundsen Mugnetic Ex- 
peddition, are now jou the Arctics, none 
are in the Antarctics, and uo others are 
Planned against cither Pole. 

The latest word from Commander 
Peary comes by Dr Frederick Sohow of 
Washington, D. C., who left Etah, 
Greenland, the last week im August. 
He reports that the Roovevelt, Peary's 
ship, left tah steanung north on Atn- 
gustao. Nothing but open water could 
then be seen toward the north, or when 
Dr Sohon left several days later, Ap- 
tarently conditions were very favorable 
for Communder Peary and it is. generally 
believed that he succeeded in taking his 
ship at least js far us the entrance of 
Kennedy Channel, This point is con 


siderably farther porth than he has sue- 


ceeded in getting his supply:ship before, 
which means that his base will be so 
mich nearerthe Pole, The Aietere/? car- 
ried from Etah 6&8 Eskinmia Men, WOINEH, 
and children and 250 dogs, Commander 
Peary will distribute t hem in stations 
alone the const. 


THE POPULATION OF JAPAN 


CCORDING tothe last official Jap- 
tnese census, the population of 


Japan had grown from: 47,355,413 th 


1893 to 40,732,541 in 1903, an increase 
of 5,344,528 in ten years. This is ex- 
clusive of Taiwan ( Formosa), which in 
1902 had a population of 4,000,111. In 
round figures the population of the Em- 
pireof Japan may be stated at §m,o00,000, 
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Except in the acquirement of Formosa 
HE 1395, there has not been any sudden 
incrense in Japan's population, but a 
steady increase year after year, he = 
ning with 423,902 10 (Soq and: clos 
(for this computation ) with 710, ts 
[go9, al average increase of §54,000 fur 
cach of the ten years. 

The 1903 population of Japan proper, 
namely, 46,7 Se 34.1 consisted of 25,605.- 
s71 malesand 335,131,270females. This 
oquality of the sexes is noticeable, spe 
cially as it has continned through all of 
the ten years. 

The population of Taiwan Formosa }, 
3,000,17T, has grown at the rate of from 
65,000 fo 84.000 4 Year since 1Hg8. In 
rgo2 it consisted of 2,955,074 motives and 
47.077 Japanese. In 188 the Japanese 
in the island numbered 25,385. 

The number of deaths in Japan proper 
wis-o27,644 in tos and o§2,2752 in 
1903, the figures for cach of the ten 
vears being neatly the same. It was tot 
so with the yearly births, They were 
1,078,425 11893 and steadily mecreased 
each year, reachitig 1,493,599 in 1993. 
Here we see the necessity for Japan's 
expinsion into Korea. Japan's area is 
limited and only 12 per centof it is ara- 
ble Land ; consequently providing for 
534.000 increnge in population each year 
Was a most serious gitestion. That point 
is settled now. and the Japanese are 
flocking into Korea. 

in the ten years the average marriages 
per 1,000 of the population of Japan 
have heen xa t. Divorces averaged 
ore hak ioe 2.13 per 1,000 mur- 

hat is Reacts a low divorce 
rate Bie an oriental eountry. 

In 1903 the ratio of utr beast population 
Was 20 per cent, an increase of 7.5 per 
cent Since 189%, and of suburhan 80 per 
cent, a decrease of 7.5 per cert. 

[nthe seventeen yess, 1Sh6-1rgo3, the 
urban popoalation increased by 4,448,656, 
and the suburban by 3,214,494. ‘Thus 
Japan, has the American problem to deal 
with—the overcrowding of people inte 
the crties.. WALTRE |. BALLARI. 


TE have published a new edition of our map of 
| Alaska, Which was prepared by the United States 
Geological Survey. The map is 36 by 42 inches, in 3 
colors, and is the first. contour map of Alaska that has 


been made. Tres By mail, 25 cents. 





National Geographic Society | 
Hubbard Memorial Hall : Washington, D. C. 
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WE MARE THE HALFTONE PLATES FOR THIS whcnane 
GatTcHEeL & Manninea 
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THE WASHINGTON 
LOAN AND TRUST CO. 
Capital, -  - $1,000.000.00 


Surplus and Profits, $556,591.55 
Deposits, a > 56,467,657.00 


Interest Paid on Deposits 
Loans Made on Real Estate and Collateral 
Safe Deposit Boxes 
Real Estate Department 
Trust Department 


Acts as Executors, Administrators, Trustees, 
Agents, Etc. 


JOHAN JOY EDSON, 
President 


mor old styles, such as were worn last season or the season before, but 
W new blocks—all of them—tmade up for the fall and winter of 1905-'04, 
Our-stock of hats never wus so large nor the assortment of styles so varied 
as at present. 

Every correct shape and shade ts to be bad here. 

Pearl grays ure selling well, especially in the very soft styles that can be 
telescoped or worn in several other stmpes, to suit the individual taste. 

Our Black Stiff Hats are self-conforming. 


Soft Hats, $2.00 to $5.50 Silk Hats, 55.50 to 37.00 
Stuff Hats, $2.00 to $5.00 Opera Hats, $6.50 


The makers representa! here are the best in their line, and their bats 
ire os food as Gan be muide for the price. 


WOODWARD AND LOTHROP 


New York Waahingten Parise 





